


THE 


REGISTRAR-GENERAL’S 
DECENNIAL SUPPLEMENT 


ENGLAND AND WALES 


192] 


PART Il. OCCUPATIONAL MORTALITY, 
FERTILITY, AND INFANT MORTALITY. 


LONDON: 
PUBLISHED BY HIS MAJESTY’S STATIONERY OFFICE 
To be purchased directly from H.M. STATIONERY OFFICE at the following addresses: 
Adastral House, Kingsway, London, W.C.2; 120, George Street, Edinburgh; 
York Street, Manchester; 1, St. Andrew’s Crescent, Cardiff; 
15, Donegall Square West, Belfast ; 
or through any Bookseller. 





1927, 


Price, Ts. 6d. Net. 
70—217 


TABLE OF CONTENTS. 





REPORT. 
INTRODUCTION. 

PAGE 

Changes in form of the Report v 
Reasons for selecting period 1921-23 rede of 1920-22 : Be “eh v 
Impossibility of comparison with earlier reports owing to changes in the Cocina Classification .. v 
Definition of Comparative Mortality Figure (C.M.F.) . oF oa ee 4 as vi 
Discrepancies between statements on Census iodules and in the Registers, and effect of panko 
from one occupation to another a v1 
Impossibility of stating Occupational Mortality # erro oP f. | > vi 

SoctaL AND OccupationaL DistrrpuTion or Morratiry rrom Various CausEs. 

First attempts to differentiate Social Class Mortality ... . viil 
Improved grading now possible vill 
Age Constitution in Social Classes x 
Comparison of Total Mortality in Social Clase, 1921- 23 x 
Doubtful significance of death rates for age group 70 and upwards ... x1 
Comparison with 1910-12 for certain causes xu 
Mortality of the ““ Never Occupied ” xi 
Influenza i x xvii 
Respiratory Tabernleaie , xvii 
Syphilitic Diseases .. XIX 
Cancer : fe Xxl 
By sites in Social (idan XXU 

Social Class gradation of Mortality ee to “ Se hced ” sites XXIV 

In Occupations of High Mortality by the Principal Sites ... . XXViil 

Of the Skin xxix 
Diabetes af XXX1 
Cerebral Hemorrhage XXXil 
Diseases of the Circulatory System . XXXHL 
Valvular Heart Disease i xy 
Other Heart Disease XXXV 
Arterio-Sclerosis ; .) Szxvi 
Other Circulatory Disease ExKVI 
Respiratory Disease Hy Py ms Eee i + NS 
Varying proportions of Bronchitis sal Pighinsitia in Social Classes .. XXXVIi 
Bronchitis «XXXVI 
Pneumonia . ie “fe Ok s..¢b-¢ 
Chronic Interstitial 7) Lees xl 
Diseases of the Digestive System xli 
Peptic Ulecer.. - sy Ks Ri ba ok re xi 
Varian in proportions of bere and Duodenal Ulcers i in Social Classes xlii 
Appendicitis... xliv 
Hernia ae & xlv 
Intestinal Obstruction - xlv 
Cirrhosis of the Liver ais Po Eve a ‘oe xlv 
As an index to Alcoholism xlv 

Other Diseases of the Digestive System xivil 
Acute Nephritis xlvil 
Chronic Nephritis ... xviii 





ie ee 


il 


Diseases of the Prostate fs det 
Other Diseases of the Genito-Urinary Spier J 
Old Age 

Suicide 

Accident 

Lead Poisoning 


OccuPATIONAL MorTALITY OF OCCUPATION GROUPS. 


Description of methods of comparison used. 


Mortality Characteristics of Occupational Groups :— 


Included 
in Census 
Code Nos. 
1- 5. 010-039 Agricultural Occupations 
Low Mortality of Foremen.. 
6-15. 040-079 Mining and Quarrying Oe ations F 
16-24. 080-139 Workers in Cement, Bricks, Pottery and Glass 
25-26. 140-159 Workers in Chemicals, Oils, Paints, &c. 
27-47. 160-329 Metal Workers, Electricians, Watch, Clock and Fasbeibhent vane 
48-49. 330-349 Leather Workers ... 
50-65. 350-399 Textile Workers ... Be 
66~71. 400-429 Makers of Textile Goods and eee of id il 
72-76. 430-469 Makers of Foods, Drink and Tobacco ... 
77-82. 470-499 Wood Workers, &c. 
83-88. 500-559 Paper Makers, Printers, Bookbinders, ke. 
89-99. 560-599 Building Trades . 
100-104. 600-689 Miscellaneous Trades 
105-122. 700-769 ‘Transport Workers 
123-131. 770-799 Commercial Occupations sete ‘ : a 
Excess of Mortality at an earlier over that ata (ae. age 
Causes of Death affecting Business and Professional Men 
132-133. 800-809 Civil Service and Local Government 
134-149. 820-899 Professional Occupations . ie. 
150-157. 900-929 Personal Service (including Publicans an Barmen) .. 
158-159. 930-939 Clerks and Draughtsmen 
160-162. 940-949 Warehousemen and Packers 
163. 950-954 Stationary Engine Drivers 
164. 960-989 General Labourers 


OccUPATIONAL FERTILITY. 


Legitimate ... ef 
Comparison with 1910-12 


Measures of Fertility employed Ply intimates © 


Illegitimate .. i 
Santa of , Hee. 


OccUPATIONAL INFANT MORTALITY. 


Of the Legitimate ... 
Of the Illegitimate ... 


TABLES. 


PAGE 
xlvili 
xlix 
xlix 
xlix 

] 

li 


lui 


liv 

lv 

lv 

. lxvili 
Ixx 

Ixx 

Je Dex 


. lxxiv 


.. Ixxvill 


» 7 xxi 
Ixxx 
. lxxxi 


. lxxxi 


.. Xxx1v 
So XSREXILY: 


... [XXXVI 


Ixxxvill 
xe 


ee Mortaiity (1921-23) of Males aged 20-65 in each Occupation distinguished in the Census Report, 


also their Legitimate Fertility and Mortality of their Infants during 1921 ; 


together with a 


reference (column 5) to the page of the Abstracts on which will be found the ‘tabulation by age 


and cause of the Deaths in those Occupations selected for detailed analysis 


cll 


B.—Mortality at various Ages of Males in certain Occupations as compared with that of all Occupied 


and Retired Civilians of similar Age taken as 100 in each case 


CXV 


C.—Standardized Mortality (C.M.F.), for all Causes and for certain selected tannae of Males aged 20-65 


years engaged in certain Occupations, 1921-23 


. CXvill 


D.—Standardized Mortality (C.M.F.) of Males, aged 20-65 years in certain Cobenatene Jae All 


Causes and from. certain selected Causes, compared with that of All Occupied and Retired Civilian 


Males taken as 1,000, 1921-23 
(B 34/3490)Q 


CXXil 


A 2 


lv 


PAGE 

K.—Mortality Rank of Occupations at various Ages—Males—1921-23... oe * rt sna OXMIVI 

F.—Mortality Rank of Males, aged 20-65 years, from certain selected Causes, 1921-23. ... i. ‘enix 
G.—Mortality at Ages, from certain selected Causes, of the Five Social Classes, and of the ‘‘ Never 
Occupied,” as aes with that of All agate and Retired Civilian Males taken as 100 in 

each case, 1921-23 . AY oe ae " iF on ie - . (XXX 

H.—Mortality of Legitimate Infants classified by Father’s Beco: AY Fae he ut ..-CXXX1V 


I.—Illegitimate Fertility and Mortality of Illegitimate Infants classified by Mother’s Occupation, 1921 exxxvii 


ABSTRACTS. 


Deaths of Males in certain Occupations classified by Age and Cause. (The full list of occupations 
according to the Census Report is given in Table A (page ciii), and column 5 of that table 
indicates the pages of the Abstracts containing the tabulation BD age and cause of the deaths 


in those occupations selected for detailed analysis)... Et + wo aT BE <ot 1 
APPENDICES. 
A.—Methods of stating Social and Occupational Mortality employed wes eu ae sa pare sli 
Reasons for change of Population used as Standard for Comparison ... Aa a2 pea! 
Standard Population—numbers at ages... = ie sig Si: ae as Foray ah 
Results of application of different Standards of J a i Sie ey. ss a ee 
Deaths of Non-Civilians, and of Men retired, without record of civil occupation, front the 
Navy, Army, and Air Force, 1921-23... zs ty a5 ses a Fe ae Pe 
B.—Mortality of Seamen, 1921-23 as a hh a eS es ae ae sxe ee wel 


C.—Deaths, and Mortality per million living, from Cancer of various Sites, of All Occupied and Retired 
Civilian Males and of the Five Social Classes—1 921-23 i: ore a Pal a Lee ae Ae 


D.—Standardized Mortality (C.M.F.) of Males, aged 20-65 years, in certain Occupations from Cancer 
of the Tongue, Oesophagus, and Stomach, and ratio to that of All Sag and Retired Civilian 


Males taken as 1,000, 1921-23... i ae hh : Hs dis a reels? oe 
DIAGRAMS. 
1. Social Distribution of Mortality (all Causes) at various Ages sn pe =. bi pS % x 
2. Social Distribution of Mortality from various Causes, 1921-23, and 1910-12... i ‘as Bas xi 
3. Social Distribution of Mortality from various Causes ie fe as os ra ... facing xiv 
4. Comparative Frequency of various Causes of Death in the Five Social Classes Xvi a 
5. Social Distribution of Mortality from Cancer of various sites... Ad a pe .. facing sv 


Vv 


OCCUPATIONAL MORTALITY, FERTILITY, AND INFANT MORTALITY. 
REPORT. 
INTRODUCTION. 


The present report on Occupational Mortality differs from its predecessors in certain 
respects, each of which requires justification, as the advantages of continuity in such a 
series as these reports form should not be lightly sacrificed. 

In the first place, it deals with the natality and infant mortality of occupations as 
well as with the mortality of their members themselves, that is to say, with the frequency 
of births to each occupation and with the frequency of death amongst the infants born. 
This portion of the report, which is in continuation of those published for 1911 on the 
same subjects in the Annual Reports of the Registrar-General for 1911 and 1912, will be 
found in pages xcv-—cii, and refers to the census year 1921 only, whereas the remainder of 
the report resembles its predecessors in dealing with the deaths of members of the occupa- 
tions compared during three years. But these years are 1921-23, and not, as would 
accord with precedent, 1920-22. By this change the advantage has been sacrificed of making 
the census population represent as nearly as possible the mean for the three years dealt 
with. But the circumstances of the time were very abnormal. At the beginning of 1920 
demobilisation had not long been completed, and there was consequently reason to suppose 
that large numbers of men recently discharged from military service had not yet found 
their way into permanent employment. It seemed probable, therefore, that the deaths 
registered in 1920 could not be accepted as corresponding with a normal occupational 
distribution of the population, and it was accordingly decided to substitute the deaths for 
1923, even at the cost of assuming the population for the first, rather than the second, 
of the three years dealt with as constant throughout the whole period. This course, 
moreover, had the further advantage of dealing with a period during which the classifications 
used, both for occupations and for causes of death, had remained constant throughout. 
Otherwise the modifications in the International List of Causes of Death, first taking 
effect in 1921, would have caused a certain amount of embarrassment and added labour in 
tabulation, and the much more radical changes in the classification of occupations, dating 
from the same period, would have entailed a correspondingly greater difficulty. 

It is the latter changes which have involved the most serious loss of comparability 
between the present report and its predecessors, dating back to 1851 (Fourteenth Annual 
Report, pp. xv—xxili). But as the nature and effects upon comparability of these changes, 
as well as the reasons for making them, have already been discussed in the General Report 
on the Census of 1921 (pp. 86-89), they need not be restated here. The present report 
differs from its predecessors mainly because for the first time it distinguishes occupations 
on purely occupational lines. The effect of this is to accentuate contrast between the 
‘mortalities of the occupations compared, the real differences having previously been 
understated. For the records for an unhealthy occupation are no longer, as before, diluted 
by inclusion of those for other workers, industrially or otherwise related, but not subject 
to the same occupational risk. An instance of the effect of this change, quoted in the 
General Report, is the case of the cutlery grinders. These workers, who are subject to 
special silica risk, were formerly grouped with all others concerned in the manufacture 
of cutlery, many of whom are subject to no special risk, under the heading “‘ cutler, 
scissors maker,” with the result that the mortality of the composite group in 1910-12 
exceeded the average by 63 per cent. For 1921-23, however, we have figures relating to 
the actual grinders of cutlery (i.e., men classed occupationally as metal grinders and 
industrially as employed in the cutlery trade), and it is found that the corresponding 
excess of their mortality is no less than 230 per cent.* This may be regarded as a new 
revelation of occupational risk, for the results of the old classification gave no indication 
of such an extreme degree of mortality excess. But even apart from such sensational 
results, of which the case of the cutlery grinders forms the best example, the new 
classification throws much additional light on occupational mortality by showing on 
which workers the risk falls in industries already known to involve special danger to life. 
The pottery trade furnishes an example of this. 

In the old classification all pottery workers were grouped under the title “ potters ; 
earthenware, etc., manufacture,’ and in the report dealing with occupational mortality 


é 








* Unfortunately, the mortality ratios quoted in the General Report are incorrect. At all ages for 
which the calculation can be made (16 and upwards) the excess of deaths recorded for cutlery grinders over 
those at the rates for all occupied and retired civilians is 172 per cent.; at 20-65, 230 per cent., and at 
25-65, the ages dealt with in 1910-12, 240 per cent. ‘ 
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for the years 1910-12 these workers were shown to be subject to a mortality 51 per cent. 
above the average. It is now possible to ascertain which processes contribute most to 
this excess, and reference to Table B shows that the mortality of potters, millworkers, 
and slip makers is 64 per cent., that of dippers and glazers 41, and that of the oven men 
and placers 83 per cent. above average. -— 

As comparison of the records for 1921-23 with those of previous reports had been 
rendered impossible by these radical changes in occupational classification, it has not been 
necessary in deciding on methods of tabulation to adhere to those previously followed for 
the sake of comparability. Advantage has been taken of this freedom to introduce some 
minor modifications of method, but no radical change has been made. Allowance for the 
effect, often great, of differences in the age constitution of the occupations compared is 
still made, as before, by means of a “ Comparative Mortality Figure” (C.M.F.). This is really 
a standardized death-rate, similar to those used in the text of the Statistical Review, but 
based on a population* so chosen as to yield exactly 1,000 deaths at the death-rates for 
different ages prevailmg amongst all occupied and retired civilian males m 1921-23 (see 
page 2, Abstracts). This population differs in two respects from that upon which the 
comparative mortality figures of the two preceding returns (for 1900-02 and 1910-12) 
were based. This was a sample of the general male population (including the never 
occupied as well as the occupied and retired) in 1901 so chosen as to yield 1,000 deaths 
at the age mortality rates prevailing in 1900-02. The same basis was retained for 1910— 
12 for the sake of comparability with the past, m accordance with the practice followed 
in the Statistical Review. But, as already explained, this consideration does not apply 
to 1921-23, and advantage has been taken of this fact to change the basis to that of the 
1921 census, which, of course, assigns weights to the age-group mortalities of 1921-23 
occupations more appropriate to our present age distribution than those of twenty years 
earlier. 

Besides the change in date there is a change also in the nature of the population 
used as the standard. Formerly the total male population aged 25-65 was employed, but 
now that of occupied and retired civilian males aged 20-65. The reasons for this change, 
together with those determining the policy, consistently followed in all the reports of this 
series, of excluding deaths after the age of 65 from the measure of general mortality 
applied to the various occupations, are discussed in Appendix A (page 117). 

The use of a new standard population, yielding 1,000 deaths at average current mor- 
tality rates, for calculating the C.M.F.s (see Appendix A, page 119) in this report involves 
reversal of the policy followed in that for 1910-12, when the same standard was used as for 
1900-02, yielding 1,000 deaths at that date, but only 790 in 1910-12. This was done in 
order that the C.M.F.s for 1910-12 might be comparable with those already published for 
1900-02, and so measure changes of mortality for each occupation between the two periods. 
But as this is not possible in 1921-23, owing to the radical change in occupational 
classification described above, which effectively prevents almost all such comparisons, it , 
was decided to obtain the advantages of a standard population typifying the age distri- 
bution of the period and furnishing C.M.F.s in percentage form. 

Apart altogether from the question, discussed in Appendix A, of the most suitable 
method of summarizing its results, the collation of registered deaths with census popula- 
tion in order to obtain occupational mortality rates has always been recognized as 
involving a possible fallacy which must be referred to in this as in previous reports of 
the same series. It cannot be assumed that the deaths tabulated for any occupation 
have occurred exclusively amongst the men tabulated to that occupation. So far as 
this is the result of ordinary changes of occupation by men in normal health, as from 
agricultural labourer to policeman or farm bailiff, the returns are probably not prejudiced, 
especially when the population is that of the mid-year of the mortality experience 
dealt with, for as such changes of occupation are always going on the census figure may 
be regarded, at all events in normal times, as representing an unprejudiced and typical 
sample of the occupational population during the period supplying the deaths, and 
with which they may therefore be fairly compared, even if they are not of individuals 
actually included in the census occupational population in question. The only excep- 
tion required to this statement applies to cases of rapid imerease or decrease of the 
numbers employed in any given manner. Even these changes can have little efiect in 
the ordinary case, where the population is that of almost the middle of the period dealt 
with. And although, forthe reasons stated on page v, the risk had to be taken on the 
present occasion of foregoing this advantage, it may fairly be claimed that this risk has 
been minimized by elimination of industry from the occupational tabulation employed. 
For the economic influences in question affect industry far more readily than occupation. 


* See Appendix A. 
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The fluctuating fortunes of industry may determine the employment of carpenters, reducing 
it in some directions and increasing it in others, during any given period, but a carpenter 
tends to remain a carpenter, changing his industry much more readily than his occupation. 

- Buta more important source of discrepancy between the census and registration figures 
collated in the tables is probably to be found, not in economic, but in health considera- 
tions. The reader must be reminded, as in previous reports of this series, that the weakly 
puddler or blacksmith may be forced to adopt a less strenuous occupation before his 
death. If so the occupation at death (the last occupation before work ceased) may differ 
from that at census if change of occupation has occurred shortly after the census, and death 
shortly after the change, liability to this bemg increased for 1921-23 by the unsymmetrical 
position of the census date. But even when the death corresponds with the occupational 
return at census the same fallacy may apply in only slightly less degree. For the former 
puddler may be obliged by bronchitis, skin cancer, or other chronic disease incidental to 
his calling (Tables D and F) to become a costermonger for years before his death, in which 
case the death corresponds with the census return, although really pertaining by origin to 
another occupation. The only difference im this case is the transfer of one life from 
puddlers to costermongers in correspondence with the death, but at most ages this goes 
a very short way towards compensating for the death transfer. This type of error must 
evidently tend towards understatement in some degree of the mortality of strenuous 
occupations, and corresponding overstatement of those open to men of impaired physique, 
but no measure of the extent of this tendency can be applied. 

Two further instances of presumable want of correspondence between census and 
registration data, unconnected with the influence of ill-health on occupation, and each, 
like it, of general application, are discussed in connexion with the low mortality returned 
for the “ never occupied ” in old age (Appendix A, page 118) and with the low rates recorded 
for foremen in various callings and other occupational groupings implying leadership status 
(page lv). Besides these general instances there are doubtless many others applying 
particularly to certain occupations, but under our present system of national records no 
means of avoiding this difficulty has ever suggested itself. It would disappear if the 
records of life and death could be kept together for individuals, as m family genealogies, 
stud books, etc., but so long as they consist of mere records of Innominate numbers, in 
which no one single event can be related to any other, the elimination of discrepancies 
of this type will probably remain impossible. 

No attempt is made in this report to deal with the occupational mortality of females. 
This omission is due to reasons which have been discussed in previous reports of this series, 
notably that for 1900-02, pp. cxxii—v. Briefly, occupation of deceased females is very 
imperfectly stated in the death registers, the proportion for whom any mention of occupa- 
tion is made being far below that for the living as enumerated at the census. In view of 
the intermittent and transitory character of much female occupation it may be doubted 
whether this difficulty can ever be overcome, but it does not follow that information as 
to the effect of occupation upon female mortality is unobtainable. 

Tt will be found from the followmg pages that the effect of occupation upon male 
mortality is probably on the whole more indirect than direct—that mortality is influenced 
more by the conditions of life implied by various occupations than by the direct occupational 
risks entailed. The figures for males do not permit of differentiation between the two 
types of influence, as both are at work in every case, so no definite proof can be adduced 
of this suggestion, which merely represents an impression created by study of the facts 
dealt with. But from the deaths of females another set of data might be obtained which 
would serve to distinguish the two types of occupational influence, being entirely dependent 
upon the indirect. In 1921 the occupations of 6,878,325 married males between 20 and 
65 years of age were tabulated, of whom 6,423,267, or 93 per cent. (Census, 1921, 
Dependency, Orphanhood and Fertility, Table 6), were enumerated on the same schedules 
as their wives. It would therefore be possible to tabulate the mortality of 6-7 million 
married women according to the occupations of their husbands. If this were done, we should, 
for the first time, obtam a measure of the indirect effect (which, in the case of females 
at all events, is almost certainly of chief importance) of occupation upon mortality. This 
would not only be of importance for females, but would provide a means of roughly differen- 
tiating between the two types of occupational influence upon males. For no trade could 
longer be regarded as directly prejudicial to health if it were found to entail as much 
excess risk for the wife as for the husband. In such a case excess mortality would evidently 
be in the main attributable to the social conditions implied. These, indeed, might well 
affect the wife more than the husband, but at least we should for the first time have a 
rough measure of the two types of influence, of which it seems likely that the direct has 
attracted in the past more than its due share of attention. | 

(B 34/5490)Q . a4 


Vill 


SOCIAL AND OCCUPATIONAL DISTRIBUTION OF MORTALITY FROM 
VARIOUS CAUSES. 


The first of these reports to deal with the distribution of various causes of death by 
social class was that for 1910-12, but it only presented the facts, without discussing or 
comparing them. A paper published in Biometrika for December 1923 attempted this 
task, and may be used for comparing the results obtained by the social class distinctions 
of the 1911 and of the 1921 censuses. ‘The basis m each case is purely occupational in 
intention. In the present report every occupation distinguished in the census has been 
assigned to one of five social classes, these assignments being shown in Table A. For 
1910-12 the same five classes were used, but in addition three groups, two, miners and 
textile workers, largely of industrial type, the third being agricultural labourers, which 
are now merged with the five great classes, were separately dealt with. The 1911 classifica- 
tion did not distinguish the occupations carried on in mines and textile factories sufficiently 
to permit their assignment to social groups, but the definitely occupational basis of 
classification in 1921 (see General Report, Census, 1921, pages 86-88) has provided the 
means for their analysis by social class, as indicated in Table A ; and agricultural labourers 
have been assigned to Class IV (that consisting partly of skilled and partly of unskilled 
workers) so as to make the grouping into five great classes complete for the whole occupied 
and retired population. 

The improvement effected by genuinely occupational tabulation is not limited to 
the fusion of these three groups with the general population. It has also provided 
much better means of assigning individuals to their appropriate class. In 1911 many 
“ occupational ” headings of an industrial type included members of all social classes, 
from employers to general labourers, and assignment could only be made to the social 
class thought most appropriate for the average member of a very diverse group. Occupa- 
tional tabulation in 1921 has got over this difficulty, and it is no longer necessary to assign 
the head of a tinplate, etc., works to the same social class as his labourers. ‘I'he assign- 
ments in Table A, made in consultation with the Ministry of Labour, are of course open 
to criticism, but they do imply at least that the social class of individuals has been assessed 
in accordance with the nature of their individual employment, which was far from being 
the case in 1911. The effect should be to increase contrast, decreased before by wrong 
assignment of individuals, but observation of this result 1s obscured by the merging with 
the remainder of the three groups previously kept apart. ‘The correlation, at all events, 
of mortality with assigned social class is now closer than it was in 1910-12. Standardized 
mortality, all causes, for ages 25-65 in 1910-12 and 20-65 in 1921-23, has compared as 
follows for Classes I-V at the two periods, the class rates being stated per cent. of that 
for all the occupied and retired (see Diag. 2) :— 





— if | Ae ILI. LY. | Vy. 
1910-12 Be 88 94 96 93 142 
1921-23 81°2 94-2 po" 1 100-7 125-8 





On the present grading mortality increases regularly from Class I to Class V, but the 
differences are greatest, as might be expected, towards each end of the scale. It is here 
alone that luxury and misery have to be taken account of, and differences in circumstance, 
both within Classes I and V and between them and adjoining classes, must be far greater 
than at other parts of the scale. 

The greater advantage shown for Class I in the present report is largely due to greater 
restriction of its contents, clerks, for instance, having been assigned here in 1911 but to 
Class I] m 1921. The result has been to cut down Class I to quite small proportions, 
but the object in view was not equal distribution of the numbers dealt with, but distinction 
of conditions of life; and the numbers who can be assigned, on an occupational basis, to 
the “ comfortable classes, * remain quite small even with the new tabulation. ‘The pro- 
portions of the numbers stated for the classes in Table A, per cent. of that for all occupied 
and retired males, are as follows :— 





All Classes. 





100 . | 233 | 20°35 | 43-47 | 20°45 | 13°40 
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So we see that for the 84} per cent. of the population comprised in Classes [I-LV, 
the class variation of mortality 1s almost negligible—merely from 94-2 to 100-7 per cent. 
of average. It is only at the ends of the scale that the social factor is of much account. 
This, of course, 1s in accordance with the usual features of distribution of phenomena in 
general, extremes such as can seriously affect mortality being rare. 

The relative improvement shown under the new classification for Class I applies also 
to Class V, the excess of its mortality (over average) having fallen from 42 to 25-8 per 
cent. for 1921-23. This is largely due to avoidance of the former inflation, discussed 
in the report for 1910—12, of the mortality of general and undefined labourers (see page xcv), 
who now form 47 per cent. of Class V at the ages dealt with, 20-65 (Table A). Were it 
not for this the contrast in mortality between Classes | and V would be seen to be much 
greater in 1921-23 than in 1910-12, as it ought to be, in consequence of better differentia- 
tion of the classes by means of the new occupational classification. ‘his can be 
appreciated by noting the increase in contrast between Classes I and IV (88-93 in 1910-12, 
and 81-2-100-7 in) 1921-23). 

The numbers living at various ages and deaths and death-rates at the same ages 
from various causes are stated for these five classes on pages 3-5. From the years of life 
(population x 3) there stated the age distributions of the five populations may be seen to 
compare as follows :— 


TABLE 1. 


Age Distribution in Social Classes. Number living in each Class at each Age Group ‘per 
thousand at all Ages. 











All occupied 
Age. and retired Class I. Class IT. Class IT. Class IV. Class V. 
civilians. | 

16— 105 48 62 106 145 113 
20— 114 87 86 121 131 109 
25— 213 178 202 233 206 189 
35— 206 214 223 212 185 191 
45— 177 209 202 167 162 190 
55— 118 154 134 100 107 130 
65— 36 49 42 30 34 45 
70— 36 61 49 ol 30 33 
Allages ... 1,000 1,000 1,000 1,000 1,000 1,000 











It will be noticed that the largest proportions of young men (16-25) are found in 
Class IV, which, being intermediate between skilled and unskilled, doubtless includes 
many youths who later qualify for inclusion amongst the skilled workers (Class III). The 
largest proportion at each of the three highest age groups, on the other hand, (ages over 
55) is returned by Class I, probably in the main because of greater longevity (Diags. 1 and 2), 
but possibly also to some extent for a similar reason to that for the early life excesses in 
Class [V—that added years give increased opportunity of advancement. During the 
middle period of life, 25-55, the maximum proportion moves steadily from its early life 
position with Class IV to its later life position with Class I, being with Class III at 25-35 and 
II at 35-45. The proportions for Classes I and II are below the general average under 
35, and above it over that age—a feature almost exactly reversed by Class III. Class IV 
proportions are below average at every age above the first two, at which they are highest of 
all. Class V is above average chiefly in later life, 45-70, this feature presumably representing 
descent, as the high proportions at the same ages for Class I represent, to some extent, ascent 
of the social ladder. ‘I'he Class V proportion at each age over 45 is much the highest for 
the three ‘‘ working ”’ classes (III-V). The gradual ageing of the population from Class V 
to Class | might be expressed by mean ages, but the absence of detail at the higher ages 
(over 70) would reduce the value of such averages (page xi). The general trend is 
‘sufficiently expressed by the fact that at all ages under 35 Class I proportions are lower, 
and at all ages over 35 higher, than those for Class V. Prosperity on the whole makes for 
hee nak though certain pitfalls which it provides for the imprudent will be dealt with 
ater. | 

The age group death-rates of the five classes are compared, for the various causes 
dealt with, in Table G. As the rates themselves are to be found on pages 3-5 only their 
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ratios to those for all classes (all occupied and retired civilian males) taken as 100 are 
shown in this table, but in certain cases, where for some reason it has appeared desirable 
to make the comparison for small mortalities, rates per million have been employed in place 
of the rates per 100,000 on pages 3-5, in order to allow for small differences. But as such 
differences must be of doubtful significance comparison of very small mortalities has as 
a tule been omitted altogether, that for cerebral hemorrhage, e.g., bemg made only for 
ages over 25, and that for diseases of the prostate for ages over 45. 

Use has also been made of this table to display similar comparisons for the mortality — 
of the “* never occupied ” (Appendix A, page 118), whose C.M.F.s will be found in Table 2. 
The C.M.F.s for the social classes are recorded in Table C, and the ratio for each class to 
the general average in Table D. 

In these tables, and in the corresponding diagram (Diag. 3) the chief causes of death 
are distinguished and compared, but before considering them the social distribution of 
mortality m general at various ages may be dealt with. ‘This is represented in Diag. 1, 
derived from Table B. 


DIAGRAM 1. SOCIAL DISTRIBUTION OF MORTALITY (ALL CAUSES) AT VARIOUS AGES. 


Morality AT EACH AGE OF THE SocraL CLASSES COMPARED, PER CENT. OF THAT OF ALL OccUPIED AND 
RETIRED MALES AT THE SAME AGRE. 


_AGE ~ GROUPS 
io 
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This diagram shows that the difference between class mortalities, and especially the 
advantage of Class I, is greatest in early adult life, and tends on the whole to decrease 
thereafter. The handicap of Class V is greatest in middle life, 35-45, when the mfluence 
of adverse occupational conditions is presumably at a maximum. ‘These conditions appear 
to have some selective influence in eliminating the unfit, for if they are survived in middle 
life the relative chance of survival increases later on. This is very noticeable in the case 
of certam unhealthy occupations, such as that of barman (page 87) and costermonger 
(page 74). The diagram brings out very clearly the close approximation, at all stages of 
life, of mortality for the great bulk of the population, comprised in Classes II-IV. 

The comparatively low rates for Class IV at ages over 45, especially at 65-70, when its rate | 
is less than that for Class I (pages 3 and 4), are due to the inclusion in Class IV of agricultural 
labourers, whose low mortality is proportionally lowest between 35 and 65 (Table B). The 
rates for Class IV, apart from agricultural labourers, exceed the average at all ages, their 
ratios per cent. of those of all occupied and retired being :—16-110; 20-109; 25-110; 35- 
113; 45-111; 55-107; 65-103; and 70-104. These ratios, plotted i m Diag. 1, yield a 
curve much closer to that of Class V both in position and shape than that for the complete 
Class [V. There is the same maximum at 35-45 as for Class V, and in fact the curve for 
Class IV without its agricultural labourers resembles a much mitigated replica of that 
for Class V. It is imevitable that, dealing with so highly urbanized a population as that 
of England and Wales, the inclusion of a large block of agriculturists in any one of five 
social classes should soniewhat disturb the sequence of the gradation, which otherwise 
applies so predominantly to town dwellers, but the simplicity of a scheme complete in 
five groups will probably be held more than to compensate for this disturbance. 
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The increased divergence of the rates for Classes I and V after age 70 is passed, in 
contrast with their previous long continued convergence with increasing age, is somewhat 
surprising. Probably this is due very largely to the overstatement of the mortality of 
occupied men at these ages to which attention is drawn in Table a of Appendix A. It 
is likely that overstatement due to faulty filling in of the census schedule should be at its 
maximum for the less prosperous and less educated classes. 

But while this table shows that an average overstatement for the occupied and retired 
of about 22 per cent. arises in this way at this time of life, another factor, of comparable if 
probably of smaller magnitude, and tending to further differential overstatement of the 
rates shown at 70— for the upper social ranks, has also to be considered. It may be 
presumed that, as a result of lower Class I mortality, the proportion of men entering this 
age group who survive to extreme old age is much higher for Class I than Class V. 

The lower the mortality of the population concerned the larger will be the proportion, 
in so wide a group as 70 and over, of very old people, with their correspondingly high death- 
rates. This alone may suffice to make a population of lower mortality at each age over 
70 appear as of higher mortality when all these ages are massed together. This may be seen 
from the followimg comparison for the North and South of England as defined in the 
Statistical Review (Part I, Medical Table 14, page 62, 1926). Mortality is higher in the 
North (in the proportion 1,205: 918, or 1,000 : 762, in 1923—Statistical Review, Text, 
Table XXIII, page 32). But if the two populations as enumerated in 1921 had each 
experienced the average mortality of the whole country in that year their massed death- 
rates in later life would have compared as follows :— 


Mortality at all ages over those specified :— 


Males. Females. Both Sexes. 

North. South. North. South. North. South. 
Bid <a ei: 1,000 1,089 1,000 1,118 1,000 1,103 
ees, bate 1,000 1,063 1,000 1,082 1,000 1,074. 
fs es ae 1,000 1,040 1,000 1,062 1,000 1,053 
Bt ese 3 1,000 1,026 1,000 1,040 1,000 1,034 
Case: 4 1,000 1,010 1,000 1,021 1,000 1,016 
OO) WAS ced 1,000 1,001 1,000 1,007 1,000 1,003 
CBla ie: ae 1,000 1,000 1,000 1,000 1,000 1,000 


As 95 and over is treated as a single age group there is naturally no opportunity here 
for the consideration in question to manifest itself, but at all the earlier ages the effect of 
greater survivorship in the South is shown by excess in the proportion of the older persons 
with the group, whose higher mortality would, if the death-rate at each age were equal 
in any year, have the effect of making the massed rate appear to be higher for the generally 
longer lived population. The southern excess in the proportions at the higher ages is 
shown in the following comparison, showing the numbers in the North and South at each 
age over 65 per million at all ages over 65. 











Males. Females. Both Sexes. 

North. South. North. South. North. South. 
65— ... a 493,890 439,659 445,042 390,888 466,082 410,871 
TO ... .. 287,346 286,419 289,201 286,732 288,394 286,604 
1h— ... “4! 145,872 169,927 167,264 183,780 157,954 178,095 
80— ... as 55,861 74,400 72,035 92,983 64,997 85,358 
85— ... LAs 14,552 23,801 21,568 35,104 18,515 30,466 
90— ... Pe 2,557 4,991 4,215 8,839 3,493 7,260 
95— ... rh 429 803 675 1,724 565 1,346 
65— ... .«» 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 











As age advances and the survivors die off the proportion within each massed group 
of those at ages with mortality above the group average declines, and on this account 
the feature under consideration gradually lessens. But the importance of a factor which 
at 70—can load the scales against the healthier South to the extent of over 6 per cent. is not 
to be neglected, for a very large proportion of the differences between the occupations whose 
mortality at 70—is compared in Table B must be far greater than that between the whole 
populations of the north and south of England. Unfortunately in their case the tabulation 
of deaths does not admit of the matter being tested. 

the entries under 70-in Table B are consequently very unsafe guides to the mortality 
experienced, as a high rate may signify either high mortality or high average age of the 
population in the group, or both. But as the numbers of men retired from each occupation 
(Occupation Tables, Census 1921, Table 5), and the deaths in the occupations, have been 
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tabulated for ages 70— in a single group, there is no alternative to the entries under this 
heading in Table B, and all that can be done is to give this warning of their frequently 
misleading nature. 

The omission of these higher ages from those (20-65) furnishing the data on which 
is based the summarized statement (C.M-F.) of occupational mortality does not imply 
that their importance in this connexion is negligible. Although this omission, which has 
been a constant feature of these reports concurrently with tabulation for ‘the higher 
ages, must still be regarded as desirable for reasons discussed in Appendix A, the after 
effects of occupation upon mortality occurring after work has ceased possess an interest 
of their own which makes it desirable to tabulate the records at these ages also. Various 
non-official investigations based on the material presented for these ages in earlier 
supplements ,give evidence of this, and recent extensions of industrial insurance have 
increased the demand for this information. 


DracrRaM 2. SoctaL DistrrputTion oF MoRTALITY 
FROM VARIOUS CausEs, 1921-23 anp 1910--12. 


CoMPARATIVE Morratity FIGURE FOR EACH SocraAL CLASS 
FROM EACH CAUSE PER CENT. OF THE CORRESPONDING C.M.F. 
ror ALL OccUPIED AND RETIRED MALES. 


Caney . r 
Bronchitis Cent 


[uwVY rw VY rw V ra aTES 
1910-12 





Norte: Cancer all sites—The outlined addition to the solid column for Class IV represents increase of 
mortality ratio for that class resulting from exclusion from it of agricultural labourers (see page xiii). 


Diag. 2 compares the mortalities of the five social classes at all ages (20-05) for 
various causes, as Diag. 1 compares them for all causes at various ages. It also makes 
the corresponding comparison in each case for 1910-12 in order to compare the effects of 
the social gradation in use then and now. In this comparison, Classes I-V in 1910-12 
are treated as equivalent to Classes I-V now, but whereas they now include the whole 
occupied and retired civilian population, they did not in 1910-12 include three large 
groups, textile workers, miners, and agricultural labourers, which were then excluded 
from the graduated scale (page viii). The differential social distribution of mortality, 
both from all causes and from each of the three great causes dealt with in the diagram, 
phthisis cancer and bronchitis, is much more clearly shown by the returns as socially 
grouped for 1921-23 thaf for 1910-12, a statement applying also to other causes. The 
percentages of the general average plotted in Diag. 2 are as follows, those for 1910-12 
being derived from ‘the Biometrika article referred to on page vill and those for 1921-23 
from Table D. 
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In each case the figures quoted represent the percentage ratio of the standardized 
mortality (C.M.F.) for the social class to that for all occupied and retired males. 

The increase in correlation of mortality and social status as shown for 1921-23 in 
comparison with the records for 1910-12 is very obvious. The rates for total mortality 
now show increase at every stage from the Class I minimum to the Class V maximum, 
whereas the earlier social classification brought out little difference between Classes I and 





Social Class. 

















12 Le III. IV. Ae 

All Causes—1910-12 iu 88 94. 96 93 142 
1921-23 ie. 81-2 94-2 95-1 100-7 125°8 

Phthisis—-19V0-12 22) 1..... 86 87 109 92 152 
ip21-23' *.. so 48-9 84-4 97-7 100: 4. 140-1 

Cancer—1910-12 seh ape 99 9] 101 96 1 
ee 8 ON sa 79-8 92-0 99-0 96-4 122-9 

Bronchitis—1910—12 ott 4] 68 95 98 184 
1921-23 eh 25-6 54-8 93°7 119-8 176-2 




















IV, the chief feature being great excess for Class V. Very much the same statements 
may be made for phthisis, and for bronchitis the regularity of gradation, considerable 
in 1910-12, is greatly increased in 1921-23, while its range is also increased. The cancer 
figures for 1910-12 show no significant variation with class as between Classes I and IV, 
but those for 1921-23 increase steadily from Class I to Class V, except for a fall for the Class 
IV rate below that of Class II, which is entirely due to inclusion of agricultural labourers 
with Class IV. Excluding them the Class IV cancer ratio becomes 104-2, and the increase 
accordingly is uninterrupted, as indicated by the open extension of the 1921-23 Class IV 
cancer column in Diag. 2. 

Both bronchitis and cancer of the sites grouped as “ exposed ”’ in Diag. 5 display 
remarkably regular grading in 1921-23. ‘There is a tendency for all the causes dealt with 
in Diag. 2 to approximation between Classes III and IV, but as this has been shown in 
the case of its maximum extent in Diag. 2, as well as in Diag. 1, to be due to a recognizable 
and natural cause, it may be assumed that in other cases also the same explanation applies. 
This cannot, however, explain the same feature (for all causes, phthisis and cancer) in 
1910-12, when agricultural labourers were excluded from the five graded classes. But at 
this period the material for social grading provided by occupational classification was, as 
explained, inadequate. It is the results obtained from the improved information for 
1921-23 which have to be considered, and for these a large measure of success may be 
claimed on the strength of the regularity of gradation displayed m Diags. 1-3 and 5. If such 
differences did not exist in fact, it is impossible to conceive of their accidental 
fabrication in any attempt at social grading, but the records for 1910-12 show how 
easy it is for error in such grading to obscure differences actually existing. On this line 
of reasoning regularity of mortality gradation for diseases sensitive to social conditions 
may be accepted as a test of success in social classification, and if so, the present scheme 
is amply vindicated by the record of many diseases in Diagram 3. 

The incidence of various forms of mortality upon the social classes is compared, 
with due allowance for differences of age, in Tables 2 and 3. These tables deal with the 
five social classes and, to complete the tale, with their total, all occupied and retired 
males, with those for whom no occupation is returned on the census schedules, and with all 
males of the ages taken into account in working the Comparative Mortality Figure, 20-65. 
At these ages it will be seen (Appendix A, page 118) that the rates for the “ never 
occupied ” are much less seriously in error than later in life, and Tables 2 and 3 give an 
idea of the diseases giving rise to invalidism which prevents occupation. 

But the indications of these tables on this point must be studied in the light of Table G, 
which introduces distinction of age—a vital matter in this connexion. From Table 2 we 
may suppose that the excess mortality of the never occupied is chiefly contributed to by 
nervous diseases (other than cerebral hemorrhage), accident, respiratory tuberculosis, 
other tuberculosis, and suicide, in the order named; while, on the other hand, causes 

chiefly affecting later life—cancer, cerebral hemorrhage, heart disease, respiratory disease 
and prostatic disease—are returned as of lower than average mortality for the never 
occupied. ‘his is not due to greater survival to the ages chiefly subject to these forms 
of mortality by those healthy enough to enter occupations, for the effect of this is 
eliminated by the process of standardization, and the numbers dealt with, even for the 
never occupied at the higher ages, are sufficient to yield reliable rates, 
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TABLE 2, 
Standardized Mortality (C.M.F.) of the Five Social Classes, of All Occupred and Retired 


Cwilian Males, of the Never Occupied and of All Males, from All Causes and from 
certain Causes, at ages 20-65 Years—1921-23. 




















Social Class. Occupied] Weve 
and. Occu- All 

cave Retired sed, | Males. 

I | I Tl) IV. | VR Gioia eae 
All causes... oh oi wont OO 942 951 1,007 | 1,258 |.1,000 1,213. | 1,013 
Influenza so see je ...| 3024 34-1 34-0 40-9 43-0 36-4 45-1 36°5 
Respiratory tuberculosis... ..{. 80-0, | 188-0 |-159°8 | 164-2 | 229-0 | 163-5 3} 219-3 | 168-4 
Other tuberculosis ... ofS wl sO 13-6 13-6 13-5 14-8 13-8 44-3 | 14:3 
Syphilis ete.— 1 24-7 26-1 26-0 37°9 27-1 45°7 28-9 
Syphilis... a a sip lagna led 2°4 2°3 aE 5:2 2°8 4°3 2-9 
Tabes dorsalis... hi | 492 5-4 4-6 4-2 6:0 4-9 6-4 | 5:1 
General paralysis of insane St eae 11-0 12-7 11-9 18:3 13°3 25-2 14-0 
Aneurysm ... tee ae All oad 5:8 oa 6-9 8:2 6°3 Oren get Til 
Cancer, all sites* cB vo) LOMB 118-1 )4)) 127d 123-8 (a) 17 8 yee am 69-2 -| 127-8 
Chronic rheumatism etc.; gout...) 2:1 3-0 3°5 3:3 3°9 3°3 2°8 3:3 
Diabetes ey) bd a weet! Dre WB Tt 9-2 8-1 12-2 13-1 12-1 
Alcoholism ... re maa bea P) a!) 0-5 0-8 0:8 1-0 4°5 EO. 
Cerebral hemorrhage, ete. ... Bred he 8 17) 46+2 44-7 42-3 48-5 44-9 34-4 45-4 
Other diseases of nervous system ...| 26:0 30-4 29-7 31-2 40-3 31:2 -|:163-2 34-1 
Valvular disease of heart ... bs ci! 57-2 61-1 67-3 80°9 63°4 47-6 63:9 
Other heart disease ... oe ah cl an) a. Tso 59-0 60-4 756 65:6 |° 55-0 64-9 
Arterio-sclerosis —... ran eteree Wooley Be 2 22-3 bth 17-4 23°5 20°5 18-1 20°5 
Other diseases of circulatory system) 3-9 3°1 2-4 2°8 2°5 3-1 3°5 3°0 
Bronchitis f mas Pelle ae 27-2 46°5 59-4 87-4 49-6 28-4 49-0 
Pneumonia ... — os seh | TOFD 71-6 76-2 Del.) 127 :8 85-1 75-9 85-2 
Chronic interstitial pneumonia ...| 1:1 1-0 i 1-3 1-2 1-3 3:4 ae 
Other diseases of respiratory system} 11-9 15-2 14-8 16-4 20-1 15-7 17-6 15:8 
Ulcer of stomach... 3H le AS 8-9 10-2 11-0 13-3 10-2 7°6 10-4 
Uleer of duodenum ... mf Res ge ec 6) 6:4 5-1 5-6 6-6 5°6 bed 6-0 
Appendicitis ... ik ih bol: r ideal. 12-7 ge 7:5 6-2 8-9 7:3 8-9 
Hernia ‘ ish iS) 2°5 371 4-0 4°5 3n4 2-4 3°6 
Intestinal obstruction wef Ome 5-5 4-4 5:4 6-2 5:2 i i 8 5+4 
Cirrhosis of liver... may 2 ASS 17*9 6°3 Tl 8:3 9-6 12-3 9°8 
Other diseases of digestive system | 22-5 LD 4 15-9 15-3 18-7 16-7 25-1 17-3 
Acute nephritis li 4 uf 2°9 4-8 4-5 3°9 4°8 4+3 2:94 ap Ard 
Chronic nephritis... i | 34°93 38°9 33°4 31-4 36°7 34-5 36-9 | 35-1 
Diseases of the prostate a? ao 4-4 3°8 2°9 3:2 3°7 2:3 3°6 
Other genito-urinary diseases ...| 8 +2 7°8 7:5 8:8 11+4 8:3 8-9 8-6 
Old age a Lhe cl AOrs Oro 1:5 1-4 3°3 12k 0-5 1-5 
Suicide = he he vol) 280d 31-0 22-0 21-6 23°7 24°3 37:7 24-8 
Accident —... os 3 eek pO 34°5 46-8 63:8 59-2 49°3 97-2 50:3 
9 48-0 45-9 49-Q 48-0 75°7 48-0 


Other causes... See Perri os WR eb 48: 





* For the comparative mortality figures for Cancer of different sites, see Table 4 on page xxiii. 


It may, however, be due to these diseases of later life not invaliding men sufficiently 
young to qualify them for inclusion with the never occupied. Such mortality from these 
diseases as is experienced by the never occupied may therefore be looked upon as havin 
no connexion with their lack of occupational record, and as it occurs at ages at which the 
numbers of the never oecupied are grossly overstated, their recorded mortality from 
these causes is naturally 16H | 

Table G shows that whereas total mortality is returned as in excess for the never 
occupied at all ages up to 55, the corresponding excess for cancer mortality ceases after 35. 
This may be an effect of the cause suggested above for the low C.M.F.s of the never 
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TABLE 3. 
Proportion of Standardized Mortality (C.M.F.) of the Five Social Classes, of All Occupied 


and Retired Civilian Males, of the Never Occupied, and of All Males from certain 
Causes to that of All Causes taken as 1,000. 






































Social Class. Occupied) Never 
and Occu- |, All 
aa Retired ied, | Males. 
I. II. | LA ee ig V.  |Civilians.| P'°* 

All causes... aa Me ...| 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
Influenza... <é ee te, oT 36 36 41 34 36 OT 36 
Respiratory tuberculosis... a 99 146 168 163 182 164 174 166 
Other tuberculosis ... abe Ri 12 14 14 13 12 14 37 14 
Syphilis, ete.— 24 oT 26 26 31 27 38 29 
Syphilis... on Ae ra? 2 3 2 3 4 3 4 3 
Tabes dorsalis... st Ps 5 6 5 4 5 5 5 5 
General paralysis of insane Kt 12 12 13 12 15 13 21 14 
Aneurysm ... oy Re ie 5 6 6 7 T 6 8 7 
Cancer, all sites aa Ses weet E20 125 134 123 125 128 OY 126 
Chronic rheumatism etc.; gout ... 3. 3 4 3 3 3 2 3 
Diabetes sie te vr sink 19 19 12 9 6 12 11 12 
Alcoholism... He an abe 1 3 1 1 1 1 4 i 
Cerebral hemorrhage, ete. ... phe 49 49 47 42 39 45 28 45 
Other diseases of nervous system ... 32 32 31 31 32 31 135 34 
Valvular discase of heart ... $e 44 61 64 67 64 63 39 63 
Other heart disease ... sf ote 86 76 62 60 60 66 45 64 
Arterio sclerosis... 33} - 39 24. 20 17 19 21 15 20 
Other diseases of circulatory system 5 3 3 3 2 3 3 3 
Bronchitis... se a at 16 29 49 59 69 50 1238 48 
Pneumonia ... 1 r zh 87 76 80 90 102 85 63 84 
Chronic interstitial pneumonia... 1 1 2 1 1 Iss 3 1 
Other diseases of respiratory system 15 16 16 16 16 16 15 16 
Mieenot stomach .... ... ae 9 9 11 i 11 10 6 10 
Ulcer of duodenum ... e eo 9 7 5 6 5 6 5 6 
Appendicitis ... _ ak yas 19 13 8 7 5 9 6 9 
Hernia tes _. “§ et 2 3 3 4 4 3 2 4 
Intestinal obstruction + 8 6 5 5 5 5 6 5 
Cirrhosis of liver... oes aes 19 19 7 y! 7 10 10 10 
Other diseases of digestive system 28 20 17 15 15 17 21 17 
Acute nephritis BS . bi 4 5 5 4 f 4 2 4 
Chronic nephritis... ue oh 42 41 35 3l 29 35 30 35 
Diseases of the prostate ... - 5 5 4 3 3 4 2 4 
Other genito-urinary diseases be 10 8 8 9 9 8 7 8 
Old age aS a: Je an 1 1 2 L 3 2 0 1 
Suicide mas -¥ het “6 3D 33 23 21 19 24 dl 24 
Accident BY Sas ast ved 49 oT 49 63 47 49 80 50 
Other causes... & ni re 67 52 50 46 39 48 62 47 














occupied in Table 2 from the diseases of later life. Only if attacked, as by sarcoma, early 
in life, is a man likely to die from cancer after bemg throughout his life prevented 
by it from taking up any occupation. The man attacked by cancer at the usual age 
of onset has followed an occupation before his attack. 

The same table shows that with few exceptions all causes of death are returned, as 
might be expected, as in large excess for the never occupied in early manhood, but that 
this excess rapidly dwindles to an absurd deficit (due presumably to omission of the former 
occupations of retired men on the census schedules, see Appendix A, page 118) in later 
life. But it is not apparent why this dwindling should progress so much more rapidly for 
cancer than for other causes. So far as it is due to over-statement of the numbers of the 
never occupied, cancer should be affected similarly to other causes, so presumably it is 
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the deaths which are responsible for this peculiarity of cancer mortality distribution 
These may be more limited (for the never occupied) to early life in the case of cancer 
than of other diseases for the reason suggested above—that instances of very prolonged 
invalidism from cancer are comparatively rare. But the data for the never occupied are 
evidently so defective that there is little profit in speculation as to the causes of the 
peculiarities of their record in Table G. 

Much the greatest excesses for the never occupied in this table are those for diseases 
of the nervous system at ages under 35. It is tempting to think of the lunatic population 
in this connexion, but so few of their deaths are allocated to insanity that lunacy cannot 
wholly account for the excess. Presumably much of it is genuine, chronic forms of nervous 
diseases first invaliding their victims and preventing occupation, and later causing death. 

The degree in which each of the chief causes of death contributes to the total 
mortality of each social class is shown in Tables 2 and 3, and Table D shows the extent 
to which the standardized mortality of each class from certain causes exceeds or falls 
short of the general average. The most noteworthy of these ratios are expressed in 
graphic form by Diag. 3, the first portion of which, dealing with ages 20-65 jointly, is 
based on Table D. The remainder of the diagram, illustrating the social distribution at 
different ages of mortality from some of the principal causes of death, is derived from 
Table G. The features of this diagram will be considered in the following pages as the 
causes of death dealt with are discussed. 

A similar comparison to that of Table 3, showing the share contributed by each cause 
of death dealt with to the total mortality of each social class, is made in Diag. 4. This, 
however, differs from Table 3 in making no allowance for differences in age constitution 
between the five classes, and in including all ages, whereas Table 3 is restricted to 20-65. 
Itis based on the total deaths from each cause recorded on pages 2—5, as it is of interest to 
compare these as well as those at certain ages only. The low Class I phthisis ratio in Table 3, 
for instance, might conceivably apply to ages 20-65 only, but Diag. 4 shows that it holds 
good for the whole span of life. Phthisis and respiratory disease in general cause a far 
higher proportion of deaths among the poor than the well off, but the converse statement 
applies to disease of the digestive and genito-urmary systems. Diag. 4, however, merely 
summarizes the results of the cause distributions illustrated in detail im Diag. 3, which may 
now be considered serzatum. 


DIAGRAM 4.—COMPARATIVE FREQUENCY OF VARIOUS CAUSES OF DEATH IN THE FIVE 
SocraL CLASSES—ALL AGES. 
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Distribution Cause by Cause. 


Influenza.—Table D shows that this cause is returned as varying definitely, 
though not greatly, with social class. In proportion to the numbers living it is 
commonest, with an excess over average of 18 per cent., in Class V, but in 
proportion to total deaths, allowing for differences of age, it is least common (3-4 per 
cent. of all causes, Table 3) in this class. The range of variation, from 83-5 per 
cent. of average for Class I to 118-1 per cent. for Class V, for ages 20-65 jointly 
(Table D and Diag. 3), is very much greater in youth and early manhood (Table G 
and Diag. 3), while in old age, 65 and upwards, there is little class variation. The 
Class I minimum is especially marked at 16-20, when Class I mortality is but 45 
per cent. of average, and the Class V maximum at 25-35, when mortality for this 
class reaches 133 per cent. of average. But the position is better described in 
Diag. 3 than it can be by any verbal repetition of the facts there depicted. 


The occupational variation of mortality from this, as from other causes, can be 
studied in Tables C and D. It ranges from 6-2 for barristers to 106-7 for cutlery 
grinders—respectively 17:0 and 293-1 per cent. of the C.M.F. for all occupied and retired 
males, 36-4. The exceptionally low rate for barristers is largely due to the fact that 
of nine deaths at all ages only one occurred at 20-65, instead of the five to six (54) 
required to accord with the experience of all occupied and retired males in regard 
to age distribution of influenza deaths. 


It may be seen from Table D that on the whole the several occupations range 
themselves to a considerable extent in social class order. The only Class I occupation 
with an influenza ratio of more than 1,000 is medical practitioners (1,277), auctioneers 
(986) coming next. Plainly influenza is a very definite occupational risk for the 
doctor. The allied calling of dentistry, which does not involve exceptional exposure 
to influenza infection, occupies position 17 (see page liii) from this cause, with a ratio 
of 585, the doctors’ position being 141 (Table F). The highest influenza rates are 
returned largely by occupations involving exposure to dust or other respiratory risk, 
the highest ratios in Table D being those for cutlery grinders (2,931), brass foundry 
furnacemen and labourers (2,212), cotton strippers and grinders (2,121), iron miners 
underground (2,085), file cutters (2,071) and slate masons (1,964). These six 
occupations include two, cutlery grinders and cotton strippers and grinders, holding 
almost similar positions for bronchitis, and two others of high bronchitis mortality, 
but the bronchitis rates for iron miners and slate masons are low. 

The correlation between the influenza C.M.F.s of the occupation groups in 
Table C and their C.M.F.s for bronchitis and pneumonia, respectively, is as follows :— 


+ -491 + -040 
+ -416 + -044 


Influenza and bronchitis... Saiw pS 
Influenza and pneumonia .. euro = 
In both cases, as also in those of other correlations quoted later, the 178 occupation 
groups of Tables C, D, and F have been reduced to the 164 numbered groups of pages 
5-95 by exclusion of sub-divisions already included in a more comprehensive group, 
as cutlery grinders in grinders of metal, which would otherwise be taken account 
of twice. All correlations are based on the 164 C.M.F.s except in a few instances, noted 
as they occur, in which an outstanding rate had an inadequate basis of fact. Fairly 
high association between influenza and respiratory mortality is only natural, as 
influenza deaths are generally due to respiratory complications, so conditions lowering 
pulmonary resistance must increase both forms of mortality. 


Respiratory Tuberculosis mortality varies greatly and regularly with social class, 
from 49 per cent. of average in Class I to 140 per cent. in Class V (Table D). This 
correlation with social circumstance is shared in even greater degree by bronchitis, 
but social variation for pneumonia is distinctly less than for phthisis, so phthisis 
varies socially to much the same extent as non-tuberculous respiratory disease as a 
whole (phthisis 489-1,401, respiratory disease 634-1,559). Phthisis 1s evidently a 
potent cause of invalidism, as evidenced by the extent of the excess of the rate for 
the never occupied in Table 2 over that for the occupied and retired. Mortality from 
other forms of tuberculosis, not of great importance at the ages (20-65) dealt with, 
varies less than, but in the same way as, the respiratory form (Diag. 3). Its average 
C.M.F. for all classes of 13-8 (Table 2) is significantly departed from only by 
Classes I (10-1) and V(14-8), the corresponding ratios being 732 and 1072. 

(B 34/3490)Q B 


xvi 


The social distribution of phthisis mortality at different ages is displayed in Table 
G and Diag. 3. In middle life, 35-55, it increases regularly from Class I to Class V, 
but earlier and later in life the association with social status is not so great. In all 
but the last of the age periods dealt with, however, the rate is lowest for Class I, and 
in all eight it is highest for Class V. Thé Class I advantage is very pronounced in early 
life, and gradually decreases with increasing age, till at 70— it has almost disappeared. 
It is greatest of all at 20-25, when Class I mortality is little more than one-third of 
average. The disadvantage of Class V on the other hand, though considerable at 
all periods of life, increases with age to a maximum at 70—, when mortality for this 
class is almost double the general average, and for no other class as much as average. .« 
This is of interest in connexion with the suggestion sometimes made that the low 
ratio of tuberculosis to respiratory disease, especially bronchitis, in old age in this 
country, as compared with others, is due to ascription to bronchitis, etc., of deaths 
really due to tuberculosis. If this were an important factor one would expect to 
find it most in evidence (in the shape of low senile tuberculosis mortality) for Class V, 
not least. It may be noted that the social mortality ratio is reversed for Classes III 
and IV at five ages out of the eight. This must be partly because, as pointed out below, 
the highest rates of all are met with in some of the highly specialised Class III (skilled) 
occupations, and partly a consequence of the inclusion in Class IV of agricultural 
labourers, who form 21 per cent. of its membership, and whose phthisis C.M.F. ratio 
is only 588 (see page x). 

The mortalities for separate occupations are very largely governed by their social 
circumstances. Thus the lowest ratios in Table D, apart from the two lowest of all— 
builders’ foremen (221) and farm bailiffs and foremen (247), which are open to the 
suspicion attaching to other rates for foremen for the reasons discussed on page lv, 
are all for Class I occupations—barristers (247), ministers (258), bank officials (289), 
Anglican clergy (321), insurance officials (357). Next to these come farmers (Class IT) 
(414), and then two other foremen groups, coal (431) and wood-working (435), followed 
by another Class I group, medical men (462). Other ratios of less than 500 per 1,000 
are for railway signalmen (464), railway guards (468) and railway officials (479). 


The occupations with highest phthisis mortality are chiefly to be found in Classes 
III and IV, rather than in Class V, even though mortality for the latter, taken as a 
whole, exceeds that for Class III by 43, and for Class IV by 40 per cent. This is 
partly because the number of occupational groups in Class V is small, only six of the 
178 groups being wholly, and nine partially, composed of Class V occupations. 
Moreover, the social classes include the total occupied and retired civilian population, 
but the occupational groups 1-164 (pages 5-95) only 82 per cent. of it. But the chief 
reason seems to be that the most sharply differentiated occupational conditions are 
met with chiefly in skilled trades, which are assignable to Classes III or IV. Conse- 
quently the occupations most exposed to silica or other occupational phthisis risk 
belong to Classes III and IV, as shown by the following list of those with over three 
times average phthisis mortality, the social class and the mortality ratio (Table D) 
being given in each case: slate masons (III), 3,426; metal grinders (IV), 4,256, of 
whom grinders in the cutlery trade, 7,878; tin and copper miners (III and IV), 
8,847, of whom underground workers (III), 12,607. The Class V occupations with 
highest phthisis mortality on the other hand—porters (1,799), dock labourers (1,903) 
and costermongers (2,289)—are carried on for the most part in the open air, and 
without exposure to any specifically deleterious agency. In their case it seems rather 
to be the social, and in the other (Classes III and IV) the occupational, circumstances 
which are responsible for excessive mortality, and the effect of the former is never so 
great as in a few exceptional instances that of the latter can be. 

Correlation ratios have been calculated between the C.M.F.s (Table C) for phthisis 
and certain other causes—bronchitis, pneumonia, diabetes, and cirrhosis of the liver— 
of the 164 occupation groups. The omission of barristers reduces the number to 163 
for cirrhosis of the liver. The results are as follows :— 


Respiratory tuberculosis and bronchitis y = + -§28 + -038 
” a pneumonia .. 4 = + +278 + -049 
3 - cirrhosis of the liver 7 = + -059 + -053 
3 fy diabetes ys e178) + 051 


The association with bronchitis is evident on inspection of Table D or Table F, 
and will have to be noted repeatedly in dealing with causes of death in different 


XIX 


occupation groups. To some extent, no doubt, it may be due to ascription to 
bronchitis of mortality for which tuberculosis is really responsible ; but apart from 
this, there can be little doubt that similar environmental conditions promote both 
mortalities. Each varies to an exceptional extent with social circumstance, the 
phthisis ratio rising, as already seen, from 489 for Class I to 1,401 for Class V, while 
the corresponding increase for bronchitis is still greater—from 256 to 1,762. But 
even apart from this, definitely occupational risk, often connected with exposure to 
silica, is frequently excessive for both causes, instances of this being cutlery grinders, 
tin and copper miners, potters, earthenware and china kiln and oven men, brass 
foundry furnacemen and labourers, brass finishers,and masons. Cases like those of 
slate masons, where phthisis is high and bronchitis low, and cotton strippers and 
grinders, where phthisis is low and bronchitis high, are rare. So as both forms of 
mortality are promoted by the same social and occupational circumstances, their 
association is naturally high. 


The correlation with pneumonia, though much less, is still significant as compared 
with its probable error, notwithstanding the clinical observation that the two diseases 
are seldom met with in the same subject. This fact, of course, is not incompatible 
with their occupational association, since the individuals affected need not be the 
same. The association with cirrhosis of the liver was tested as an index to the 
influence of alcoholism as a cause of phthisis, cirrhosis being regarded for the reasons 
stated on page xlv as the best available index of alcoholism in occupations. It will be 
seen that no significant result was obtained. 


Comparison with diabetes mortality might have been expected to yield a 
definitely negative instead of a doubtfully positive correlation, notwithstanding the 
tendency of the two diseases to association in individuals, in view of their opposite 
social distributions, the diabetes risk being greater for the more comfortably situated 
classes. But on examination it proves that this correlation is much affected by the 
records for a few occupations entailing excessive phthisis risk, notwithstanding 
evidence (high mortality from digestive disease, chronic nephritis, and cerebral 
hemorrhage, as well as diabetes) of a very adequate food supply. For these occupa- 
tions there seems to be a very definite appeal in the words, “ let us eat and drink, for 
to-morrow we die.’”’ Tin and copper miners and metal grinders are the most out- 
standing examples of this conjunction of mortalities, and if they are omitted the 
162 occupations remaining yield the result 7 =—-102 + -052. This is, of course, 
quite inconclusive, but the previous positive sign has become negative. 


Syphilis and its consequences—tabes dorsalis, general paralysis of the insane, 
and aneurysm—appear to have the same social distribution, so far as mortality is 
concerned, as phthisis, but their special amenability to treatment must be borne in 
mind. Whatever the prevalence of these diseases, however, that portion—doubtless 
but a fraction of the whole—of the total mortality for which they are responsible 
which is returned upon death certificates, increases down the social scale from 72-7 
per cent. of average in Class I to 139-9 in Class V. But how far this contrast is 
ascribable to difference in prevalence of the disease, how far to difference in effective- 
ness of treatment, and how far to varying degree of suppression of the facts on death 
certificates, it is very difficult to say. 


Some light, however, may be thrown upon this matter by comparison of the 
mortalities from each of the four diseases separately which are grouped together, as 
syphilitic in nature, in TablesC and D. Suppression of the facts in certification is far 
less likely for general paralysis of the insane (G.P.I.) than for syphilis, for at least two 
reasons: (1) that recognition of the syphilitic implication of G.P.I. is so recent that it 
still entails much less difficulty than syphilis as a statement of diagnosis, and (2) that 
nearly all G.P.I. patients have to be admitted to asylums or other institutions before 
their death. Appendix B to Part I of the Registrar-General’s Statistical Review for 
1925 shows that of 6,565 deaths of males in England and Wales from this cause during 
1921—25, 79 per cent. occurred in asylums, 11 per cent. in workhouses, hospitals and 
other institutions, and only 10 per cent. elsewhere—7.e., for the most part in their own 
homes. So far, then, as syphilitic mortality in the wider sense is contributed to by 
G.P.I.—and this accounts for almost 50 per cent. of the deaths so classified— 
certification may be assumed, instead of being specially unreliable, to be specially 
good, being in the hands of institutional experts, who are not at all likely to sub- 
stitute another diagnosis on the death certificate when the facts call for one of G.P.I. 
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The C.M.F.s for syphilis etc. of the five social classes are made up as follows :— 
































Occupied |. 
d 

ce Beit Class I. | Class II. | Class III. | Class IV. | Class V. 

Civilians. 
Supls retire HERE. Haiaace Ao 1-43 2-41 2-29 3-08 5-18 
paiement yn ole Cane eh ae cas 4-29 5-44 4-61 4-19 5-96 
Cpa errs Tih See EPs coe 9-62 11-03 12-73 11-92 18-28 
Aneurysm ... sal i ariel rages) 4-05 5-80 6-12 6-90 8-2] 
Total (syphilis etc.).... ...|. 27-19 19-32 24-68 25-75 26 -09 37-63 





The totals for the whole syphilitic group obtained by aggregating the C.M.F.s 
for its ingredients differ in detail from those stated in Table C, obtained by dealing 
with this mortality as a whole; but the differences are so slight that they may be 
neglected. It will be seen that the social distribution of these total syphilis rates 
closely resembles that of mortality from all causes (Diag. 3). | There is little difference 
between Classes II to IV, but the rate for Class I is considerably less, and that for 
Class V very much greater, than for these. But the advantage held by Class I over 
Classes II-IV applies chiefly to syphilis so returned and aneurysm, while the Class V 
excess applies to all four constituents of the group (Diag. 3). Both syphilis 
and aneurysm show a_ general tendency to increase throughout the social 
scale from I to V, but with smaller differences for the central classes (II-IV) than at 
the extremes. But for G.P.I. the differences between Classes I-IV are comparatively 
small, the chief feature being large excess for Class V, while tabes shows no consistent 
variation of mortality with social class, apart from exhibiting the Class V maximum 
common to all four members of the group. The rates for G.P.I., much the largest 
constituent of the group, probably give the best indication of the social distribution of 
syphilitic mortality, for the special excess of class difference from syphilis so returned 
may be due to suppression of the facts, and occupational strain must contribute 
to the class differences for aneurysm. 

On the whole, then, it seems that the registered deaths give a much better 
indication than is sometimes supposed of the distribution of mortality from syphilis ; 
that the returns for both the more and the less accurately certified ingredients of this 
mortality support the view that it increases from above downwards along the social 
scale, though probably to a smaller extent than the figures would indicate ; and that 
excessive mortality for Class V is the outstanding feature of the distribution, though 
this may, as already suggested, be due quite as much to inferior treatment as to 
greater infection. ‘The figures lend no support to any idea that tabes has a differential 
incidence upon manual, and G.P.I. on mental workers, for both the advantage of 
Class I, which may be taken as representative of mental workers, and the dis- 
advantage of Class V, that most exclusively representative of manual workers, are 
greater for G.P.I. than for tabes. | 

As regards the mortalities returned for separate occupations, Table F shows that 
six recorded no deaths at all, but of these five were very small occupations, each with 
less than 10,000 years of life at risk. The sixth, however, wool and worsted spinners 
and piecers, is on a different scale, with 30,867 years of life. Apart from these six 
occupations with no mortality, those returning the lowest rates are as follows, the ratio 
of the C.M.F. in Table D being stated in each case: ministers, 85 ; Anglican clergy, 
114: iron miners, 140; bank officials, 207; railway officials, 214; and ’bus and 
tram conductors, 247. These are all occupations of considerable size, years of life 
varying from 33,969 for bank officials to 80,712 for ‘bus and tram conductors. At 
the other end of the scale come brewers, 4,808 ; actors, 4,649 ; waiters, 2,598 ; costers, 
2,284; bargemen, 2,144; barmen, 2,137; musicians, 2,059 ; wool sorters, 2,041 ; 
and shipyard labourers, 2,026, no other occupation returning double the average 
mortality. All of these, except brewers and wool sorters, are occupations of 
considerable size, with over 25,000 years of life in each case, so there can be little 
doubt as to the reality of the excess. 

The character of tue occupations returning highest mortalities from syphilitic 
diseases suggests the possibility of a correlation with alcoholism, as represented by 
cirrhosis of the liver. This has been tested for the 164 occupations, with the result :— 


¥ = 345, AD eet 044 
so that the inference of association appears to be justified. 
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Correlations of mortality from syphilis etc. with that from cancer, distinguishing 
the tongue and the cesophagus, are stated on page xxvii. 


Cancer mortality shows very definitely the same type of social distribution as that 
from phthisis, increasing from a minimum of 79-8 per cent. of average in Class I to 
a maximum of 122-9 per cent. in Class V, and for certain sites grouped as “‘ exposed ”’ 
in Table 4 (see page xxiv and Diag. 5), which account for 51 per cent. of the total 
cancer mortality, from a minimum of 58 per cent. for Class I to a maximum of 140 
per cent. for Class V. Moreover, it is almost certain that these figures understate the 
real contrast, for so large a proportion of cancer in males is of inaccessible sites that 
imperfection of diagnosis leading to understatement in some degree of the facts 
may be assumed, and this understatement presumably increases down the social 
scale. This differential distribution is much more clearly shown by the returns for 
1921-23 than by those for 1910-12, a statement applying also to various other causes 
(see page xiii and Diag. 2). 

It thus appears that a large proportion, at least, of cancer mortality is of a highly 
preventable nature, for we must suppose that if the conditions of life of all sections of 
society could be assimilated to those of its upper ranks mortality from cancer of the 
exposed sites would fall for all classes to the Class I level. Indeed it is very possible 
that knowledge of the preventable causes accounting for the difference might provide 
the means of reducing if not eliminating these forms of cancer for all causes, for these 
causes might well be found to apply in varying degree to all sections of society. 

But though cancer mortality increases from social Class I to Class V the chance of 
ultimately dying from cancer at any age under 65 is seen from Table 3 to be much the 
same for all classes. For this table shows that of the deaths annually occurring in the 
standard population under the mortality conditions of the five classes, the proportion 
due to cancer would vary only from 12-3 percent. for Class IV to 13-4 per cent. for 
Class III, and continued application of these conditions would imply similar variation 
in the chance of ultimate death from cancer. But the chance of ultimately dying 
from cancer is a different matter altogether from the death-rate. It is very consider- 
able at birth, when the death rate is nz/, and reaches its maximum in middle life, 
after which it steadily declines whilst the cancer death-rate rises. Thus, on the 
data for England and Wales during 1901-10 (using Life Table No. 7 for that decade, 
and the cancer mortality recorded for it), the chance for males of ultimate death from 
cancer increased with age from -0618 at birth to -0902 at 50, and thereafter declined, 
reaching -0258 at 85. For females the chance at birth was -0862 (7.e., of 10,000 
infants born 862 were fated to die from cancer, had the conditions remained 
unchanged), and reached a maximum of -1154 at 40. But cancer mortality during 
the same ten years increased steadily for both sexes from a minimum in childhood to 
a maximum in old age (75-85). The reason for this, at first sight, paradoxical result is 
that after middle life is past, though cancer mortality continues to increase with age, 
mortality from other causes increases faster, so that as life advances increasing 
numbers are saved from death from cancer by dying from some other cause. 

It has indeed been contended (Brownlee, Medical Research Council Special Report 
Series, No. 60) that this is the proper point of view from which to regard cancer 
mortality, the reason for this view being that cancer is due to ageing of the tissues, 
and that, as this ageing occurs more rapidly in some environments than in others, 
allowance should be made for it in comparing the mortalities associated with the 
environments. But in the first place it has recently been suggested that age in 
itself does not predispose to cancer, the point being taken that old age may function 
merely by providing opportunity for prolonged irritation. (Murray, Imperial Cancer 
Research Fund 8th Scientific Report, p. 79.) 

Accepting, however, the general view that the association between cancer and 
senescence is of a more intimate nature than this, it may be pointed out that use of 
the chance at any age of ultimate death from cancer (only one of two life table 
measures of mortality discussed by Brownlee) as the measure of cancer mortality 
implies a novel conception of the meaning of ‘“‘ mortality.”” We do not ordinarily 
regard the cancer mortality of infants as high. Both points of view are of interest, 
and they are, of course, in no way opposed to each other. But as there seems no 
reason why mortality from cancer should be measured differently from that due to any 
other cause, Table 2 will probably be accepted by most readers as showing that 
cancer mortality increases from Class I to Class V, even though Table 3 shows that 
for men of working age the chance of ultimately dying from cancer is much the same 
in all ranks of life. 

Definite demonstration of this relationship is of the more interest in view of the 
fact that examination of the matter in the Medical Research Council Special Report 
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No. 99 (1926) enabled its authors to come to no certain conclusion except that 
Brownlee found the rates for textile workers, coal miners, and agricultural labourers 
(the three industrial groups excluded in 1911 from the general social gradation) 
significantly below those for other workers. So far, indeed, has the decrease of cancer 
mortality with increase of social status been from receiving general acceptance, that a 
recent (1924) view is quoted (without approval) in the same report that “ better living 
predisposes to a higher cancer death-rate,” and a recent investigation of the subject 
based on the body weight and other records of cancer patients in America has led 
Hoffman to the conclusion that cancer is a disease of over-nutrition (“ Cancer and 
Over-nutrition,’’ Congress of the Royal Institute of Public Health, Ghent, June, 1927). 
The matter is of real importance in relation to the causation of cancer, for as the authors 
of the Special Report No. 99 quoted observe in regard to the limited social variation 
of mortality accepted by them, “‘ we have here a problem of very great interest in 
the etiology of the disease.”’ 

In view of this importance special tabulation has been made by social class for 
all the sites of cancer distinguished in the Statistical Review (see Review for 1923, 
Text, Tables XLIV and XLV). Such detailed differentiation by site is clearly out of 
the question for separate occupations, but may be found to yield interesting results 
when applied to the larger populations of the social classes. The C.M.F-.s resulting 
from this application will be found in Table 4, and the numbers of deaths on 
which they are based in Appendix C. 

The C.M.F ratios recorded in Table 4 are graphically compared for the five 
social classes in Diag. 5, which forms an elaboration by site, for cancer, of the picture 
of social distribution of mortality provided by Diag 3. 

The arrangement of the sites in Table 4 and Diag. 5 has been designed to 
differentiate those proving to manifest definite social grading. First the alimentary 
canal is dealt with, which may be seen from the table to account for 64 per cent. 
of the total cancer mortality of males (at 20—65) during 1921-23. This proportion 
compares with that of 63-3 for males and 31-6 for females, at the same ages, in 
1911-20 (Statistical Review, 1921, Tables XX XVIII and XXXIX). But the sub- 
divisions of the alimentary canal are arranged in two groups, because it proves 
that social grading is very pronounced for all sites above the pylorus, and is not 
observable to a significant extent as regards any portion of the intestine (Diag. 5). 
Such social differences as are met with for intestinal sites are of an order which 
renders them open to explanation as the result of better diagnosis in the higher 
social grades. Thus the rates both for “ colon ”’ and for sigmoid flexure are highest 
for Class I, and that for “intestine ’’ (part unstated) lowest for the same class ; but 
for the whole alimentary canal below the pylorus the C.M.F. varies only from 24:0 
(Class IV) to 27-1 (Classes I and II), a range which may, taking the uncertainty of 
diagnosis in this region into account, be regarded as representing uniform mortality 
for all classes. (It may perhaps be well to point out that the group totals are not 
necessarily an exact summation of the C.M.F.s for the separate sites in the groups. 
They are more accurate rates obtained by aggregating the deaths for the groups and 
calculating the group C.M.F.s from these). 

The case is very different above the pylorus. Here the ratio for the aggregate 
mortality increases without a break from 58 per cent. for Class I to 140 for Class V 
(Diag. 5). This diagram shows that the increase is regular except for being slight as 
between Classes III and IV, a point at which the corresponding but greater inter- 
ruption of increase in Diag. 2 has been shown to be due entirely to the inclusion of 
agricultural labourers in Class IV. The effect of deducting these from Class IV is there 
shown, but not that of their transfer to Class III, whose mortality would thereby have 
been somewhat decreased. In view of the skill undoubtedly implied by their occupa- 
tion agricultural labourers might perhaps have been assigned to Class HI (skilled 
labour), with advantage to the smoothness of the mortality grading. But there is no 
means of definitely fixing the appropriate social assignment of any occupation, 
except a few at the extremes of the series. It can only be estimated empirically, 
in the belief that while different estimates would show many differences of detail, 
the general result would tend greatly towards similarity. 

Of the upper alimentary sites distinguished, five manifest uninterrupted increase 
of mortality from Class I to Class V. These are as follows, the percentage ratio of the 
Class V rate to that for‘Class I being stated in each case : lip 567, tongue 344, jaw 578, 
tonsil 650, and stomach 217. Corresponding ratios for the other three, for which 
increase from I to V is not continuous, are : mouth 277, pharynx 181, cesophagus 170. 
This grading may be seen from Appendix C to apply very regularly to each of 
the chief cancer ages as well as to the C.M.F.s summing up these age group rates. 
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TABLE 4. 


Standardized Mortality (C.M.F.) at ages 20-65 years of all Occupied and Retired 
Civihan Males and of the Five Social Classes from Cancer of various sites, 1921-23. 





Ratio compared with that 
Standardised Mortality (C.M.F.). of all Occupied and Retired 
Civilian Males taken as 100. 




























































































Occupied 
and BIE VEEES PEE pyr rOye bee hey Pees Toe Ve 
Retired. 

All Sites 128-4 |102-5)118-1/127-1]123-8/157-8] 80 | 92] 99]| 96] 123 
Lip 1-0 0-3) 0-5} 0-7) 1-4) 1-7] 30} 50] 701 140 | 170 
Tongue... 75 3°6) 5*5| 771) 7-5) 12-41 48 | 731-95 | 100 | 165 
Mouth ... 2°2 Is Sige Gh? 22D) 2-2) 68% 59 |} 73 | 100 | 100 | 164 
Jaw... 3:2 0-9) 2-3) 3-1} 3-5} 5-2] 28} 72] 97 | 109 | 163 
Tonsil ... 1-6 0-4, 1-4) 1-5} 1-7) 2-6 25) 88] 94] 106] 163 
Pharynx 1:8 1-6) 1-4) 1-8 1-8) 2-9] 89] 781 100 | 100 | 161 
Oesophagus 9-7 7:4\ 48°83) 10-1) 8-5) 12:61 76 1 791 | 104] 88 | 130 
Stomach 29°5 | 17-6) 24-2) 29-4) 31-2) 38-21 60} 82 | 1001! 106 | 130 
Small Intestine 0:6 0-7; 0-6) 0-7) 0-6 0-8] 117 | 100 | 117 | 100 | 133 
Cezecum eae se 3 0-9 1D he Wifd -Ob 10 Flom O-8)ot 22>) 122-1412 78 | 89 
Hepatic and Splenic Flexures 0-4 0: 1 pees O-She 0-5) 5 0: She o25 bh 1256 bee 75012 195,075 
Sigmoid Flexure S a2, aoe 2-2 L822 1F- 155. 1-114-1 100-82 | 95 
Colon, part not stated 5:7 75} 6*2| 5-6 5-0} 5-71 132/109} 98] 88] 100 
Intestine, part not stated 3-4 2-8} 3:6) 3-4) 3-4) 3-6] 82] 106 | 100 | 100 | 106 
Large Intestine a = J+1S }-12-0) 10-2} '9-1)-+ 7-9} 8-8) 132) |.112. |. 100. |° 87rbo'97 
Total Intestine (excluding 

rectum) a, ye --| 13-3 | 15-4) 14-2) 13-2) 12-0) 13-2] 116 | 107 |. 99 | 90] 99 
Rectum and anus 12-5 | 11-6} 12-8) 12-7} 12-0] 12-2) 93] 102} 102 | 96] 98 
Larynx... 4-6 3:3 4-4) 4-3) 4-4) 6-21 72]! 96) 931! 961] 135 

34 Skin... 3:0 | 1-9} 2-2) 3-0} 3-6} 4-5] 63} 73} 100 | 120 | 150 

{sn sh 0-2 — | 0-3) 0-2) 0-2) 0-44 — | 150 | 100 | 100 | 200 
Peritoneum, Omentum, Mesen- 

tery *.i: 0-9 1-3; 0-8 1-0; 0-9) 0-9} 144} 89] 111 | 100 | 100 
Pancreas ane Ba 3°4 3:5) 3-5} 3-3! 3-0) 3-8) 103 | 103 | 97] 88} 112 
Kidney and Supra Renal 1-6 1-1} 1-7} 1-6 1-5) 1-47 69} 106 | 100 | 94] 88 
Bladder e ark 3:1 3:3) 3-0) 3-2) 2-4) 3-91 106] 97] 103 | 77 | 126 
Prostate 2:9 3:2} 3-2) 3-0) 2-3) 2-5] 110 | 110} 103 | 791] 86 
Aestes. 3. 0:9 0-8; 1-5; 0-8} 0-8 0-7] 89] 167} 89} 89] 78 
Brain 0:5 0-8} 0-8 0-6 0-4; 0-3] 160 | 160 | 120} 801} 60 
Bones ... ye: 2+2, 1 (6) ee SP 2 Sta Ze Ts 1% 73 | 114] 105 | 95] 86 
Gall Bladder ... 0:9 0-9} 0:8) 1-0; 0-8) 0-9} 100} 89] 111 | 89] 100 
Lung 3:3 3:3} 3-6) 3-2) 2-6 4-11 100 | 109] 97] 79 | 124 
Liver 8:8 6-2) 8-9' 8-7 8-8} 9:5] 70] 101] 99 | 100 | 108 
Abdomen 0:6 0-7; 0-5} 0-6 0-6) 0-6] 117] 831] 100 | 100 | 100 
Neck ... vs 0:3 0-6; O-1} 0-3) 0-4 0-6} 200] 33 100 | 133 | 200 

54 Lymphatic Glands 4+] 3:6) 3-4) 4-2) 3-6 5-6] 88] 83] 102] 88 | 137 
Mediastinum ... 2 1-9 3:6; 2-1} 1-7) 1-9} 1-8] 189 | 111] 89] 100} 95 
Other specified sites . 2:0 2°Glo 2h 20h 17) 2-51 130; | 105.1. 100. |: 85.|. 125 
Multiple may 0-2 0-3) 0-2) 0-2) 0-1} 0-2) 150 | 100 | 100 | 50 | 100 
Site not stated 0-1 area HR! dps oat # wah 9d o tall bce — | 100 | 100 | 100 | 100 

1 Upper Alimentary Canal 96°8 | 33-0) 45-6) 56-0) 57-8] 79-31 58} 80] 99 | 102 | 140 

2 intestine and Rectum 25°8 | 27-1) 27-1) 25-9} 24-0] 25-4] 105 | 105 | 100 | 93] 98 

3 Larynx, Skin, Breast 8-1 5:1! 6-7] 7-9} 8-3) 11-4, 63] 83]! 98] 102! 141 

4 Deep-seated sites... ---| 16-4 | 16-5) 17-8} 16-7} 14-2) 16-3] 101 | 109 | 102 | 871 99 

5 Miscellaneous and ill-defined 

sites ... . 21-2 | 20-8} 20-9} 20-8) 19-8] 24-9) 98] 99] 98] 93] 117 

1,3 Exposed sites 65:0 | 37-9) 52-3) 63-9) 66-1} 90-9] 58] 80] 98] 102 | 140 

2,4,5 Other sites 63-3 | 64-3) 65-8] 63-4) 57-9) 66-5} 102 | 104 | 100 | 91 | 105 
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This Class V excess, varying from 70 to 550 per cent. for the upper sites, ceases quite 
abruptly at the pylorus. The few deaths from cancer of the small intestine, 302 in 
all, are distributed without significant variation of standardized mortality over all 
classes, and the same statement applies to the intestine as a whole, and to the rectum 
and anus. Mortality from intestinal cancer is indeed apparently highest in Class I, 
but the differences are not comparable with those met with above the pylorus, and the 
16 per cent. excess for Class I (over average) may be due to superior certification. 
This factor may presumably be ruled out for the rectum, and in its case all classes 
suffer practically alike. 

This abrupt contrast between the incidence of upper and lower alimentary 
cancer may, perhaps, be explained if we regard the regions above the pylorus as exposed 
to, and those below it as protected from, irritation by environmental influences in the 
shape of food and drink. For all sites exposed to irritation, larynx, skin, and breast 
as well as upper alimentary tract, Table 4 shows that much social variation from 
a Class I minimum to a Class V maximum prevails, whereas for deep-seated sites 
not subject to influence by the external environment, suchas the pancreas and pros- 
tate, mortality is very much alike for all classes. The sharp line of demarcation at the 
pylorus may perhaps be explained on the same grounds as the practical limitation to 
the supra-pyloric tract of the effects of corrosive poisons. The irritant presumably 
passes into the stomach almost undiluted, and so capable of damaging all structures 
encountered on the way as well-as, momentarily, the walls of the stomach itself ; 
but, once there, it is greatly diluted by admixture with other gastric contents, and 
any effects of corrosive poisons upon the intestine are slight as compared with the 
damage done to the mouth, pharynx, cesophagus, and stomach. The analogy is, of 
course, not meant to suggest that the carcinogenic irritation to which the upper 
alimentary tract of the poor man is differentially exposed is of the nature of a 
corrosive poison—no suggestion at all as to its nature is intended—but merely to 
provide a possible explanation of the sharp differentiation above and below the 
pylorus. . ge 

Apart from the upper alimentary tract, which accounts for 44 per cent. of the total 
mortality, the only other sites displaying any noteworthy social gradation are the 
skin, with which may be grouped the small mortality from cancer of the male breast, 
and larynx, both of which are obviously subject to environmental influence. The 
effects of such influence are familiar in the case of the skin, and many of the irritants 
themselves, such as heat light and Roentgen rays, tar, soot, paraffin, pitch, and so 
forth, are already known. But it will be seen that the social variation for skin cancer 
is of much the same order as for other exposed sites, the Class V rate being between 
two and three times that for Class I. As varying exposure to irritation is known to 
be the explanation of the differences in skin cancer, it.may well explain also the 
differences of like degree in cancer of other exposed sites. 

The remaining sites have been divided from the present point of view into two 
groups, deep-seated, and, miscellaneous or ill-defined. This differentiation may 
probably be open to much criticism in detail, but that is really of little moment, since 
the lower section of the table: shows that for both groups social differentiation is 
negligible as compared with the two groups of exposed sites. Thereis some Class V excess 
for the miscellaneous and ill-defined, but this may merely mean that certification tends 
on the whole to be less precise for Class V than for others, though such evidence as 
there is on this point does not all seem to point in the same direction. The distribu- 
tion for the deep-seated group of cancers at all events—of which the pancreas, bladder, 
and prostate are the chief examples—plainly resembles that of intestinal and rectal 
growths in showing no significant class variation. These sites have been selected as 
apparently not subject to external environmental influence, though it is just possible 
that this may not be wholly true of the bladder, if any cases of the aniline cancer met 
with elsewhere: occur in this country. The testis is qualified for inclusion in this 
group only in that its functions involve no exposure of the gland to environmental 
influences. Such class differences as are returned for this group, may, in view of the 
inaccessibility of most of its components, be largely due to variations in accuracy of 
diagnosis. But it is needless to discuss such details in view of the fact that cancer sites 
can be divided into two groups of almost equal importance, the one group exposed to 
external influence, and of’mortality highly graded by social class, and the other not so 
exposed and showing no significant variation of mortality with social class. It will 
be noticed that the class ratios for groups 1 (upper alimentary tract) and 3 (larynx 
and skin) are almost identical, but it is difficult to suppose that this can be more than 
a coincidence. Whatever the irritants causing lower class excess for group 1 may 
be, they are surely different from those causing it for group 3. . 
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RAM 5. SOCIAL DISTRIBUTION OF MORTALITY FROM CANCER OF VARIOUS SITES 
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It will be seen from Diag. 3 that the social gradation of cancer mortality applies 
especially to the earlier cancer ages. It is, indeed, not nearly so apparent at 25-35 
as ten years later, but the proportion of sarcoma deaths at 25-35 must be large, and 
the conditions of their occurrence may be entirely different from those applying to 
carcinoma. As the social gradation of cancer mortality as a whole is entirely due 
to that of the exposed sites, this feature of its special application to the earlier cancer 
ages might be expected to be still more pronounced in the case of the exposed sites, 
but Diag. 5 shows that this is not the case, social gradation persisting in old age 
for the exposed sites to a far greater extent than for all sites in Diag. 3. But 
Diag. 5 also provides the explanation, for it exhibits in old age a reversed social 
gradation (uninterrupted from a Class I maximum of 118 per cent. to a Class V 
minimum of 88) for ‘‘ other’ sites. This may, with some confidence, be assumed to be a 
consequence of differential accuracy of certification at these ages (70 and over). 
There can be little doubt that in extreme old age many cancers escape recognition. 
Reasons for believing this to be true of our own returns were given in the text of the 
Statistical Review for 1923 (page 69), and it has been estimated in America that 10 
per cent. of all old people die from unsuspected cancer (Wood, F. C., Journ. Am. Med. 
Assoc., vol. 73 (1919), p. 569). If such under-statement of mortality does in fact 
exist, it is reasonable to suppose that it will apply least to Class I and most to Class V— 
at all events, this hypothesis provides an explanation of the limitation of the 
gradation in question to old age. Butif we may look upon the reverse gradation (from 
a Class I maximum to a Class V minimum) for ‘“‘ other”’ sites in old age as entirely | 
due to varying precision of certification, then we must suppose that this influence 
affects also the records for the exposed sites (though probably in less degree since 
they are on the whole more accessible), in which case the social gradation for them 
in old age, large as it appears, is understated. . 


Finally, it may be noted, in support of the differentiation between exposed and 
other sites here employed, that a comparison of sex mortalities similar to Table 4 
shows broadly speaking a similar picture—large male excess for the exposed sites 
alone, with the same line of demarcation at the pylorus. 


A few correlations have been worked for cancer, but no attempt has been made to 
deal with this aspect of the question on the scale of the Medical Research Council 
Special Report No. 99, dealing with occupational cancer in 1910-12. Indeed, this 
could not be done without more tabulation than has been undertaken. The only 
sites for which occupational correlations can be worked, as matters now stand, are 
those distinguished in the abstracts—the skin, lip, tongue, cesophagus and stomach. 
The work of the authors of the report referred to was based on special tabulation 
additional to that undertaken for the Registrar-General’s' Report on Occupational 
Mortality in 1910-12, and while the present report embodies some of this additional 
material, it has not been attempted to go so far in elaboration of the cancer tabula- 
tion in a report on occupational mortality from all causes as the stage reached in the 
Medical Research Council Special Report on cancer only. 

Correlation of total cancer mortality (cancer all sites C.M.F.) with that for 
diabetes (diabetes C.M.F., Table C) (164 occupations) gives the result :— 


y= — -O10 + -052 


which is plainly without significance, and shows that English occupational experience 
lends no support to the association between the two mortalities found by G. D. 
Maynard (A Statistical Study in Cancer Death-rates, Biometrika, Vol. VII) to hold 
good for the cities and States of the U.S.A. in 1900, but which he found not to apply 
to American occupational data. 


The influence of alcohol as a cause of alimentary tract and other cancer has 
been tested by working the correlation between the C.M.F. for cirrhosis of the liver 
and for cancer of various sites. The results correspond closely with those given 
for 1910-12 in the M.R.C. Special Report No. 99 :— 


Cirrhosis of the liver and cancer of the tongue Y= + +278: +. -049 
a a es ii n cesophagus y = + -358 + -046 

a ¢ “ * a stomach r= — -Ol1 +. -053 

hy. i aa all sites y= + ‘296 + °048 


These results for 164 occupation groups compare with + 0-224 + 0-069 for lingual, 
+ 0-327 + 0-064 for cesophageal, and — 0-010 + 0-072 for gastric cancer for 87 
occupation groups in Young and Russell’s M.R.C. Report referred to. They there- 
fore support the conclusion arrived at in that report that there is a definite tendency 
for “the mortality from cancer of the tongue and cancer of the cesophagus to be 
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directly associated with the incidence of chronic alcoholism.’”’ But there is no 
evidence of association between alcoholism and cancer of the stomach. 


As gastric ulcer is held by many surgeons to be the cause of a large proportion 
of cases of cancer of the stomach, the correlation between occupational mortality 
from the latter and from peptic ulcer has been determined, the reason for using peptic _ 
rather than gastric ulcer being merely that the C.M.F.s were available for peptic 
ulcer, and would have had to be determined (from less adequate material) for gastric 
ulcer. As almost two-thirds of the peptic ulcer deaths at 20-65 were of the gastric 
variety (page 2) the occupational distribution of peptic ulcer mortality is mainly 
governed by that of gastric ulcer. It has no significant correlation with that from 
gastric cancer, the result obtained being, for all 164 occupations :— 


Peptic ulcer and cancer of the stomach 7 = — -115 + 0:052 


or, excluding barristers on account of the great influence of a single death (from 
duodenal ulcer) on their peptic ulcer C.M.F. (see page xci) :— 


y= + -091 + -052. 


This result does not disprove all causal association between the two diseases 
in individuals, but it affords no support to it, and will probably be regarded as definitely 
antagonistic to any suggestion that most gastric cancers arise from ulcers. If this 
were the case occupations of high gastric ulcer mortality could hardly fail to display 
some significant excess for gastric cancer, and vice versa, but of this the coefficients 
quoted show no evidence. 


The association of syphilitic infection with cancer of all sites, of the tongue, and 
of the cesophagus has been tested in the same way by calculating the correlation 
between the C.M.F. for the syphilis group of diseases and for cancer of each of these 
sites for the same 164 occupation groups. The results are as follows :— 


Syphilis sane and cancer of all sites Ps .. v= + -384 + -045 
r i “i tongue Bah ap y= + -359 + -046 
” ” ” cesophagus o. male T= fe -480 = -041 


Corresponding results given by Young and Russell for 87 occupations were: tongue 
+ -467 + -057, and cesophagus + -369 + -062. Thus the present returns 
show less association than those of 1910-12 between syphilis and cancer of the 
tongue, but a greater—in fact, a surprisingly great—association between syphilis and 
cancer of the cesophagus, and, in addition, a very considerable association between 
syphilis and total cancer mortality. In commenting on the smaller coefficient obtained 
by them for syphilis and oesophageal cancer, the authors of the M.R.C. Report say that 
“though it is customary to apply the Wasserman test in clinical cases of stricture of 
the cesophagus, the occurrence of a syphilitic affection of this region has been rarely 
described.”” They consider that the apparent association of cesophageal cancer and 
the amount of syphilis is not real but is determined to some extent by its relationship 
with lingual cancer. This relationship amounted for the 87 occupations used for 
1910-12 to 7 

y= + -603 + -046 
whereas the 164 occupations now dealt with yield 

y= + -423 + +043 
which, though still definitely significant, is much less so than the earlier result. 


In view of this association Young and Russell calculated the partial correlation 
coefficient between mortality from cancer of the cesophagus and from syphilis, keeping 
that from cancer of the tongue constant, obtaining the value + 0-116 + 0-071, 
from which they drew the deduction that “while the excessive incidence of lingual 
cancer in certain occupations has a definite relation to syphilis, the corresponding 
excess in the amount of cesophageal cancer is dependent on some other common 
cause which acts injuriously on the two regions,” or, in fact, in the words quoted 
above, that the association with syphilis is not real. In view of the smaller association 
between lingual and cesophageal cancer now obtained, and the larger association 
between cesophageal and syphilis, Young and Russell’s procedure of calculating the 
partial coefficient between mortality from cancer of the cesophagus and from syphilis, 
keeping that from cancer of the tongue constant, has been repeated, with the result 
(164 occupations) y = -+--387 + -045, which seems to point strongly to the probability 
of some real association between cancer of the cesophagus and syphilis, even though 
this has not been recognised clinically. 
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As the total correlation coefficients obtained by Young and Russell seemed to 
suggest that mortality both from cirrhosis of the liver and from syphilis was positively 
correlated with that from cancer of the cesophagus, and as they had found a positive 
correlation between the occupational mortalities from these two causes, the partial 
correlation coefficient between mortality from cancer of the cesophagus and from 
syphilis was calculated by them with that from cirrhosis kept constant, with the 
result + -279 + -067, which was held to show that alcohol could not explain 
the association between mortality from syphilis and from cesophageal cancer. As 
the value of 7 between syphilis and cirrhosis mortality, found by Young and 
_ Russell to be + -306 + -066, is increased for the present data to -+ -401 + -044 
(page xx), the partial correlation between cesophageal cancer and syphilis, with 
cirrhosis constant, has been worked again for the 164 occupation groups of this 
report, with the result 7 = +-393 + -044, so the total correlation coefficient of 
+ -480 + -041 now found for mortality from cesophageal cancer and from syphilis 
is certainly not to be explained merely as a result of the association of both with 
alcoholism. Cancer of the tongue appears to be independently associated to some 
extent both with syphilis and with alcoholism, as its partial correlation coefficient 
with syphilis, liver cirrhosis mortality being kept constant, is + -282 + -048, 
and with cirrhosis, syphilitic mortality being kept constant, + -156 + -051, for 164 
occupations in each case. 


The occupations yielding lowest and highest C.M.F.s for cancer of all sites 
are stated below. The complete record is contained in Table F, the entries in 
which provide the means of writing the whole of the 178 occupations dealt 
with in order of cancer mortality. At the top of such a list would stand the 
following occupations of low mortality, with cancer C.M.F.s as stated in each 
case, and comparing with the average of 128-4 for the total occupied and retired 
in the ratios shown, and at its bottom the following occupations of high 
mortality :— 


Occupations in Order of Cancer Mortality (all sites). 













Lowest MorRTALITY. HIGHEST MorTALItTy. 




















Ratio Ratio 
Occupation Group. C.M.F. |(Table D). Occupation Group. C.M.F. |(Table D), 
136 Ministers (not Anglican) | 63-3 493 20 China, etc., kiln and 
134 Anglican clergy... gd B77 527 ovenmen ... ...| 200-8 1,564 
128 Bank officials ... ..| 79-2 580 27a Puddlers Sate ...| 205-0 1,597 
85 Machine compositors ...| 82:2 640 104 Gas stokers ae Bees a py 1,598 
49 Leather goods makers...| 82:7 644 68 Hat formers, etc. ...| 207-9 1,619 
14 Stone miners and quar- 56 Cotton spinners and 
mers 334 Sis nt} Oars 644 piecers Mar ...| 211-6 | 1,648 
108 Railway signalmen ...| 84-4 657 153 Barmen... Ne use 2202.9 1,790 
86 Photographers ... siete OA 685 75  Cellarmen oe ves ol 23 1,801 
72 Grain millers... ...| 88-3 688 13a Tin and copper miners 
3 Farm bailiffs... man OT 699 (underground) ...| 242-0 1,885 
' 40a Cutlery grinders ...| 248-8 1,938 
154 Waiters... ihe iy 3 ey 2,003 


The position of the clergy of all Protestant denominations at the head of this 
list is so remarkable, in view of the extent of their advantage over any other occupa- 
tion, and of the fact that cancer mortality is light also for the Roman Catholic clergy 
(ratio 724), that it seems scarcely possible to attribute it merely to chance. In the past 
also their cancer record has been good, though not so pre-eminently so, but it must 
be remembered that improvement of diagnosis is presumably affecting the clergy 
less than most other occupations, so that in the past others may have returned lower 
cancer mortalities from understatement of the facts (see page xxv) whose death-rate is 
now seen, with more accurate certification, to be higher. The exceptionally low 
mortality of the clergy from syphilitic diseases (page xci) may be of some significance 
in this connexion, in view of the correlation value of + -384 + -045 between 
mortality from these diseases and from total cancer (page xxvi). 


Some interest attaches to the location of the growths accounting for the excessive 
mortality of the occupations returning the highest rates, in view of the restriction 
of social variation to certain sites. The C.M.F.s for cancer of certain groups of sites 
have therefore been ascertained for the ten occupations of highest mortality 
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conjointly, and for the four largest amongst them—waiters, barmen, cotton spinners 
and gas stokers—individually. The ratios of these per thousand of the corresponding 
rates for the occupied and retired as a whole are as follows :— 


TABLE 5. 


Sites accounting for Cancer Mortality Excess—C.M.F.s for Cancer of certain Sites in 
Occupations of high Cancer Mortality compared with those for all Occupied and 
Retired Civilian Males taken as 1,000. . 














Upper Intestine Deep- wikhel 
— alimentary| Skin. Larynx. and seated mae All sites. 
canal. Rectum. Sites. i< 
Ten occupations of 
highest mortality... 1,681 7,067 1717 1,419 1,415 1,729 1,724 © 
Waiters 2. es 2,579 — 3,435 756 1,738 2,206 2,003 
Barmen a > 2,695 — 1,870 1,031 1,329 944 1,790 
Cotton spinners... 1,206 16,200 1,174 1,388 1,494 1,350 1,648 
Gas stokers ... MS: 1,340 7,000 1,478 1,624 1,244 1,822 1,598 




















The site grouping is that of Table 4. As there was only one death from cancer 
of the breast (of a cellarman aged 55-65), this has been included with the miscellaneous 
sites in order to bring out the facts for skin cancer. It will be seen that this varies 
much more than that of any of the other sites, the cotton spinners’ excess of over 
sixteen times the average being unapproached elsewhere. In their case, 22-9 per cent. 
of the total cancer C.M.F. is contributed by the skin, as compared with 3-4 per 
cent. for the occupied and retired, and for gas stokers the corresponding ratio is 
Ll depen certs 


The ten occupations as a whole return slightly less excess of mortality from 
disease of the upper alimentary canal than from cancer in general, which may seem 
surprising in view of the distinctive social variability of this group of cancers. And 
indeed similar absence of distinctive variation applies also to the recorded growth 
of mortality from cancer of these sites during the period, 1901-1925, for which there 
are means of making the comparison. Mortality from disease of the upper alimentary 
tract has grown at just about the same rate as that from cancer in general. 


But the occupational distribution of this mortality seems very significant. Of 
the ten occupations dealt with in Table 5 only three, barmen cellarmen and waiters, 
are of a nature to suggest the likelihood of distinctive food or drink conditions. 
Two of these are amongst the four largest occupations individually dealt with in 
Table 5. In both cases, waiters and barmen, the rate for the sites in question is 
much higher than the average for the ten occupations, and about double those for 
the other two occupations distinguished, cotton spinners and gas stokers, whose 
high cancer rate is largely derived from cutaneous growths. In this way, therefore, 
Table 5 confirms the suggestion of Table 4 that cancer of the upper alimentary tract 
is largely influenced by food and drink. It also confirms the suggestion of that 
table that this influence ends at the pylorus, for the intestinal mortality of barmen 
is only about average, and that of waiters 25 per cent. less than average. 


Information as to the particular sites to which this excess for waiters and 
barmen is due is to be found in Appendix D. From this it appears that the tongue 
cancer rate for barmen, five and a half times average, is the highest for any occupa- 
tion. That for waiters is exceeded by 23 others. The cesophageal cancer rates for 
both barmen and waiters are exceeded only by that for cellarmen, a kindred occupa- 
tion, and their rates for cancer of the stomach only by those for metal polishers 
and rag grinders. Table 4 shows that these three sites, tongue, cesophagus and 
stomach, jointly account for over 82 per cent. of upper alimentary tract cancer 
mortality, and the smaller rates for the less important sites cannot profitably be 
studied for single occupations on a basis of three years’ deaths. Appendix D, then, 
containing full occupational detail for all the important upper alimentary canal 
sites, confirms in a very striking way the special association of this group of cancers 
with dietetic conditions. 
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But by far the most definitely occupational cancer deaths remain those due to 
cutaneous growths, and these are distinguished in the abstracts for each of the 178 
occupation groups. 

The following is a list of occupations with highest ratios of ‘‘ actual’ to ‘“‘ expected ”’ 
deaths (calculated at the rates for all occupied and retired civilian males) from skin 
cancer, the death-rates at ages, the numbers of recorded deaths from skin cancer, 
and the percentages of recorded to calculated deaths from skin cancer, and of deaths 
from skin to deaths from total cancer, being as stated in each case :— 





Deaths from Cancer of the 
































Bs Skin. Mortality from Cancer of Skin 
=a, per 100,000 at Ages 
g. ao pret Percentages. 
Bz Recorded | Skin of 70 
O° Beeb caf Total | 16-| 20-| 25-| 35-| 45-| 55-| 65-| and 
calculated.| Cancer. up. 
— |*Patent fuel workers 2 1,429 100 606_|.—. |. — 
56 | Cotton spinners... 53 1205 23 — | — | — | 17 | 66 |188 |210 | 509 
157 | Chimney sweeps 21 1,167 27 — | — | — | 65 | 45 |117 [222 | 815 
104 | Gas stokers 12 750 11 — |— | — | 19 | 10 | 90 |/251 | 526 
85 | Machine compositors 3 750 18 — | — | — | 21 | 25 | — | — 2564 
53 | Cotton carders ... a 500 11 — | — | — | 32 | — | 80 | — | 327 
27a\ Puddlers : 7 467 11 — | — | — | — | — |} 70 |181 | 292 
17 | Brick, etc., makers fi 389 2 — | — | — | — | 22 | — /119 | 371 
68 | Hat formers, etc. 4 364 8 — | — | — | — | 31 | 45 | — |. 309 
— |*Coke oven workers bs 4 333 13 - 17%) 41 | 4c 357 
23 | Skilled glasshouse workers 4 308 8 =e le—Sehie looiis= | 36 [154 p)) 284 
117 | Bargemen a ee ts) 286 8 - - 7 | 58 | 56 | 190 
119 | Coal-boat loaders, etc. ... 4 286 7 Si 28. P Sap 175 
58 | Cotton doublers, etc. 4 250 6 15°50) | 9Se R= 
109 | Railway shunters 5 217 6 Shee) bbs od teat 23: | 6Z4 4° 190 
164 | General labourers 261 183 5 tein) oO Whe 3 oD) 18.) 42m 132 
28 | Metal moulders ... 15 174 4 —|—}—]}—| 9} 35 | 61 62 
25 | Chemical workers c 7 159 ( wales ae do 4telS | 27 | Sa e— 
— | All occupied and retired 
‘civilian males 2a 17 100 3 Shi 01450 LafeAel 12025). 73 



































* The deaths in these occupations were tabulated by age and cause, but the numbers were too small 
to warrant publication. 


In several of these cases the occupational cancer risk has for some time been well 
known ; in others it can, if not already recognised, at least be readily understood ; 
but there are yet others for which the nature of the risk is not apparent on the surface, 
and which may therefore call for expert investigation. The first of these three 
groups includes at least the three occupations of highest recorded mortality—patent 
fuel workers, cotton spinners, and chimney sweeps. The second includes gas stokers 
(tar and heat risk), puddlers (heat), coke oven workers (tar and heat), and glasshouse 
workers (heat). The high rates for some cotton workers other than the spinners, 
whose liability to scrotal cancer from exposure to mineral lubricating oil has attracted 
so much attention of late, are believed to be largely due to the same exposure in the 
course of former work as spinners. The bargeman’s risk may be tar, as suggested 
for seamen in the M.R.C. Special Report No. 99, and chemical workers must be liable 
to many forms of prolonged irritation. Although complete information as to seamen 
is not available (see page 126), the proportion of their total cancer mortality registered 
in England and Wales which was due to cancer of the skin can be stated at 5-1 per 
cent., a proportion in only moderate excess of the general average of 3-4. It 
is a somewhat curious fact that nearly all the occupations noted as of excessive 
skin cancer mortality record a cancer mortality for sites other than the skin also in excess 
of average. The only exceptions are patent fuel workers, and three for which the 
explanation of the skin excess is obscure, and in which it may therefore be due merely 
to chance—machine compositors, brickmakers, and shunters. 


In view of the importance of cancer of the skin as a preventable disease (e.g., mule 
spinners), examination has been made of the records for the other occupations not 
dealt with on pages 5-95 for the purpose of bringing to light any instances of excessive 
mortality which might exist. Fortunately no new facts of convincing significance 
have emerged, but as a rule three years’ deaths provide too small a basis of fact to 
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decide for or against the significance of such excesses as do come to light. It seems 
best, therefore, to put all on record which are suggestive of even possible significance, 
so that repetition of the tabulation on another occasion may determine whether the 
excess in each case is maintained or not. It will be seen that none of the figures 
obtained reveal any great cause for alarm, and they are put on record merely with a 
view to making provision for future watchfulness, and to demonstrate that no other 
case similar to that of mule spinners is lying concealed amongst the occupations 
for which causes of death are not tabulated. The records for all occupations as 
classified in Table A were examined, and where more than one death from skin cancer 
was recorded the crude mortality rate was ascertained. For all occupied and retired 
males this was found to be 6 per 100,000, and in the case of every occupation for 
which it exceeded 8 the “ expected ”’ deaths were calculated at the age rates applying 
to the occupied and retired generally. The results are as follows for all occupations 
fulfilling the conditions (more than one death from skin cancer, and a crude mortality 
exceeding 8 per 100,000) :— 


























: Deaths. 
Occupation 

Code Ae 

No. “Actual.” |‘‘Expected.’”’| Ratio.* 
000 Fishermen ee 26 6:4 406 
028 Estate labourers ... eu) Ae 4 1-7 235 
040 Coal mine owners, agents, managers 3 1-8 167 
101 Foremen, bricks and pottery 2, 0-4 500 
139 Unskilled glass-workers ... 2 0°3 667 
339 a tannery, etc., workers vs 0-8 250 
340 Employers, etc., leather goods ... o 0:9 333 
350 a textiles 6 5:8 103 
399, part | Unskilled workers in cotton 7 2-4 292 
400 Employers, etc., dress 10 8-4 119 
411 Glove makers... 2, 0-2 1,000 
430 Employers, etc., foods 6 5-0 120 
431 Foremen, foods Ss 3 0-9 333 
459, part} Unskilled brewery workers J 2°6 uP 
470 Employers, etc., wood working... 10 5-5 ~ 182 
498 Other skilled workers in wood ... 3 1:9 158 
500 Employers, etc., upholstering ... ae 2 0-3 667 
549. Unskilled workers in printing ... Re is 2 0°6 333 
648 Other skilled makers of musical instruments ... 2 1-1 182 
692, part | Inspectors, etc., gasworks 2 1-0 200 
699, part | Unskilled workers, gasworks 4 2°8 143 
779 Advertising agents 2 0-8 250 
797 Pawnbrokers, etc. 2 Lie 167 
808 Police inspectors, etc. 2 i Nee, 105 
828 Church, etc., officials 2 2-6 77 
845 Mental attendants iS 1-0 300 
849 Subordinate medical service 3 1-4 214 
899 Miscellaneous entertainers 4 1-9 211 
921 Caretakers 8 10-0 80 
963 Watchmen Sep no 10 12-5 80 
965 Street musicians and artists 2 0:3 667 





* Deaths registered ‘per cent. of those “‘ expected ’’ (calculated at the age rates for the occupied and 
retired as a whole). 


In a few cases like that of caretakers no excess is shown after allowance has been 
made for the advanced stage of the lives at risk, but it has been thought best to include 
all cases fulfilling the conditions described. No doubt other occupations of higher 
corrected mortality than some of these are undealt with, but the list as it is suffices 
to show that a standard of 33 per cent. excess for the crude rate implies some degree 
of excess in nearly all cases after correction for age, so that similar moderate increase 
of mortality on correction for youthfulness would reveal no instances of really high 
standardized mortality not included in the table. 


The ratio of 406 per cent. for fishermen has been ascertained from the deaths of 
fishermen registered in England and Wales, and a population representative of 
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English and Welsh fishermen. This consists of 30,004 fishermen returned as such in 
the 1921 census, together with 2,366 men returned by the Registrar-General of 
Shipping and Seamen as fishermen born in England and Wales, and absent from the 
country on board fishing vessels on census date. This population differs from that 
employed for seamen in Appendix B in applying only to England and Wales. The 
reason for this is that the only count of skin cancer deaths available was for 
those registered in England and Wales. This may be accepted as reasonably complete 
(page 127), as a fisherman approaching death from cancer of the skin is unlikely to go 
to sea at such a stage of the disease that his death could occur during the course of 
the relatively short fishing cruise. A total (all causes) mortality figure for fishermen 
arrived at in this way would be under-stated by exclusion of deaths occurring at sea, 
but it is believed that the rate for cancer of the skin must be practically correct. In 
order to provide comparison with merchant seamen, whose total cancer C.M.F. is 
stated at 146-7 on page 128, and whose proportion of skin to total cancer mortality, 
5-1 per cent. (page xxix), may be compared with similar proportions for other occupa- 
tions on that page, the population of English and Welsh seamen has been obtained in 
the same way as that of fishermen, and°compared with the deaths registered as due 
to cancer of the skin. Of these there were 41, while the number to be expected at the 
rates for all occupied and retired males is 21-8, so an excess of 88 per cent. for seamen 
compares with that of 306 per cent. for fishermen (and 286 per cent. for bargemen). 


Although locomotive engine drivers and firemen have been said to be specially 
liable to skin cancer from firebox heat, the records for 1921-23 contain little evidence 
of this. The total number of deaths from skin cancer was 12, as against 11-1 which 
would have occurred at the average rates for all occupied and retired. 


Diabetes.—The social distribution of mortality from this cause is almost precisely 
the reverse of that from phthisis and cancer. It affects chiefly the classes provided 
with the financial means of over-eating and under-exercising. Even the-excess for 
Class II over Class I can be fitted into this picture if we assume that both possess the 
means in question, but that its abuse tends to be more restrained by prudential 
considerations in Class [ than in Class II. This assumption, however, is not altogether 
in harmony with Diag. 3, which shows that the excess for Class II is limited to 
20 5, the ages on which the C.M.F. is calculated, and that the very important 
m¢, ality (almost 40 per cent. of the whole) at 65 and over is higher for Class I than 
“ong II. Table 3 shows that the chance of ultimate death from diabetes is much the 
same for these two classes, and is only about one-third as great for Class V. A good 
illustration of the influence of financial circumstances in this_matter is provided 
by the contrast between the farmer and the agricultural\labourer. The environ- 
ment of both is very similar, but the farmer-:probably gets a good deal more to 
eat, and the diabetes C.M.F. of farmers is 16-0, while that of their labourers is 7:3 
(Table C). 


It is only when the class variation of diabetes mortality is analysed by age, as 
in Diag. 3, that its full extent and significance can be realised. This diagram shows 
that at ages under 45 there is no very definite or consistent class variation of 
mortality, but that after this age the rates for Classes I and II are in great excess. 
At 55-65 mortality increases with social status from 45 per cent. of average for Class V 
to 170 per cent. for Class II, which, as at all ages 20-65, returns a higher rate than 
Class I. After 65 this last exception to the rule of increase of mortality with increase 
of status disappears, and at 65-70 the rate mounts regularly from 265 per million for 
Class V to 1,530 for Class I, almost six times asmuch. At 70-the variation is similar, 
but its range a little less, from 457 to 2,039. There can be little doubt as to the 
interpretation of these remarkable figures. It has long been believed that diabetes 
in later life is largely a disease of over-nutrition, and definite statistical evidence of 
this is provided by Table XLI and Diag. 1 of the Statistical Review (Text) for 1925. 
These show that it is this late mortality which fell in this country when food supplies 
were restricted during the war, and has risen most since they have been restored. It 
is only to be expected, therefore, that late mortality should be correlated with 
prosperity, but the extent of the correlation will probably prove surprising to most 
readers. 


On the other hand, Diag. 3 shows no evidence of any relationship between the 
diabetes of youth and middle life and over-nutrition. Indeed, it may almost be said 
that early and late diabetes are statistically two different diseases—a conception not 
altogether lacking in clinical support. It may well be that at the earlier ages defect, 
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sometimes hereditary, of the cells of the pancreas now known to be concerned, is the 
great cause of diabetes, and in later life the breaking down under overload of originally 
normal machinery for the utilisation of carbohydrate food. 


It may be remarked that a similar diagram for females would probably show 
far more extreme social grading still, for the diagram in the 1925 Statistical 
Review referred to shows that the mortality of elderly females has been far more 
sensitive to changes in the food supply than that of males, and similar experience has 
been met with also in other countries. Diabetes, indeed, has been more fatal to females 
than to males in this country from 1923 onwards, the standardized rates for males always 
having been the higher before. In this matter we appear to be following in the footsteps 
of the United States, where the mortality, much higher than ours, has long been 
greater for females, and where apparently the causes of elderly diabetes (which is 
responsible for most of the deaths, 80 per cent. or more of our recorded mortality 
for each sex at present occurring at ages over 45) are more prevalent than in England. 
There, as here, late mortality, especially of females, is increasing rapidly, notwithstand- 
ing the introduction of insulin, which in England, at least, has pees very effective in 
reducing the mortality of early and middle life. 


Table F shows that the following seven occupation groups ate P no deaths 
from diabetes : slate quarriers, slate masons, coppersmiths, cellarmen, rubber workers, 
barristers, and chimney sweeps. Six of these groups are small, ranging from slate 
masons, 2,539 men, to slate quarriers, 6,645, but the seventh, rubber workers, numbered 
16,350. The low rate for bank officials, only 36-1 per cent. of average, is remarkable 
in view of the Class I excess of 24-6 per cent., which is shared in greater or less degree 
by the great majority of Class I occupations, the only other exceptions being authors, 
journalists, etc. (72-1 per cent.), Anglican clergy (77-9), and solicitors (94-3). 


Another remarkably low mortality, in view of the extent of data on which it is 
based, is that of coal hewers (C.M.F. 5:6, or 45-9 percent. of average). At the other 
extreme come glass blowers (379-5 per cent. of average mortality), skilled glasshouse 
workers in general (359-0), tin and copper miners (354-1), wool sorters (347-5), cotton 
blowroom operatives (323-8), publicans (285-2), other skilled glass workers—+.e., not 
in glasshouse—(257-4), wool weavers (256-6), dentists (239-3), textile warehouse- 
men (232-8) and tobacco factory operatives (226-2 per cent.). It is at least a remark- 
able coincidence that the three glass-working occupations distinguished should all 
figure in this list, even though the glass blowers are included amongst the glasshouse 
workers, for, as pointed out on page Ixx, deduction of the blowers from the glass!*~ se 
total shows that diabetes mortality is almost as high (310-7 per cent. of average) 
for other glasshouse workers as for blowers. So we have three separate groups of glass 
workers, the only three for which the facts have been tabulated—glass blowers, other 
skilled glasshouse workers, and other glass workers (7.e., not in the glasshouse)—all 
figuring in this list. There are, indeed, only four other occupations—wool sorters, 
tin and copper miners, cotton blowroom workers, and publicans—whose diabetes 
mortality exceeds that of any one of the three groups of glass-workers. Notwith- 
standing the small numbers of deaths involved, this seems a very significant fact. 
Indeed, the very smallness of the numbers on which most of the occupational diabetes 
rates are based might have been expected to lead to a number of excesses over at least 
some of the glass-workers’ mortalities as the result of mere chance, had these 
mortalities not all stood out as exceptionally high. In 1910-12 the C.M.F. for glass 
manufacture was 9, comparing with 10 for all occupied and retired males ; in 1900-02 
the glassworkers’ excess was about 50 per cent., but in 1890-92, the earliest period 
with which comparison can be made, the excess was 200 per cent., which does not 
differ greatly from the present experience. 


The age distribution of the glass-workers’ deaths is peculiar, none of these deaths 
occurring at ages over 65, though 40 per cent. of the total deaths (of the occupied and 
retired) were at these ages, and 60 per cent. being at 55-65, when only 24 per cent. 
of the total deaths occurred. This in itself may be significant of some occupational 
influence. 


Cerebral hemorrhage resembles chronic nephritis in showing little variation with 
social status. Both are in some excess for Classes II and V only (Diag. 3). But the chance 
of death at working ages is considerably less for Class V than Class II from both causes, 
owing to greater mortality in Class V from other causes (Table 3).' From this point of 
view the position of Classes I and II is much the same for both, their chance of death 
at working ages from both being higher than for any other class. 
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The occupation groups recording highest and lowest mortality from this cause, with 
the ratio of the C.M.F. in each case per 1,000 for all occupied and retired males, may be 
seen from Tables D and F to be as follows :— 


~ Occupations in Order of Mortality from Cerebral Hemorrhage. 


























Lowest Morratity. HicHest Morratity. 
Occupation Group. C.M.F. Aanop) Occupation Group. C.M.F. franc D). 

16 Cement workers 11-8 263 51 Cotton blowroom operatives | 97-8 | 2,178 
114 Tram drivers ses 12-5 278 52 Rag grinders ... a ct eee lt aL LO 
85 Machine compositors ... 17-6 392 40a Cutlery grinders nt soo] GOH [PP 2192 
115 ’*Bus and tram conductors 18-9 42] 74 Brewers... eis Ke ...|L00-8 2,245 
140 Dentists ... 20-2 450 19 Pottery dippers, painters, etc. 104-1 2,318 
3 Farm bailiffs .| 20-6 459 36 Coppersmiths ... wae {118-7 | 2,644 
4. Woodmen .| 21-1 470 38 File cutters... AN, ...{L20°0 2,673 
151 Gamekeepers (adhe F 483 13 Tin and copper miners .../134°0 | 2,984 
146 Artists ae ‘.. 23-1 514 53 Cotton carders... Si Sahl te O 3,065 

76 Tobacco factory operatives 23°7 528 13a Tin and copper miners (under- 
ground) ie ee ee bis  lee S000 








Five of the ten occupations of lowest mortality—machine compositors, farm bailiffs, 
woodmen, gamekeepers, and tobacco workers—are also included amongst the ten of lowest 
mortality from chronic nephritis, and six—cotton blowroom workers, rag grinders, pottery 
dippers, coppersmiths, file cutters, and tin and copper miners below ground—are included 
amongst the ten of highest mortality from each cause. Association of chronic nephritis 
and cerebral hemorrhage in the individual as cause and consequence is of course a familiar 
fact of clinical medicine, and it results in one of the highest correlations found for the 
occupational groups in this report, that between the C.M.F's. for chronic nephritis and 
for cerebral hemorrhage of the 164 occupations 
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Diseases of the circulatory system.—The mortality from these causes, taken as a whole, 
is very much the same in all classes, an excess of 20 per cent. for Class V being the only 
considerable departure from average. As it is also subject to comparatively little influence 
from occupational environment, its range of variation in Table D (from a minimum of 
36-9 per cent. of average for gamekeepers to a maximum of 237-5 for tin and copper 
miners below ground) is less than for most causes of comparable magnitude. But though 
occupational risk is seldom expressed in circulatory form to any outstanding extent such 
mortality is a very definite feature of one very distinctive group of occupations, the textile 
trades. These include 16 of the numbered groups, and of these only one, hosiery frame 
tenters, does not return a circulatory C.M.F. in excess of average, the degree of excess 
ranging up to 91 per cent. for cotton carders. The hosiery workers’ mortality is below 
average also from both valvular and other heart disease, but only one other textile occupa- 
tion, rag grinders, returns a low mortality from -valvular, and only one, wool carders, 
from other heart disease. But the textile position is still more remarkable in regard to chronic 
nephritis, from which. not one of the sixteen occupations fails to return mortality in 
excess of average. With this nephritis excess, no doubt, is associated another distinctive 
mortality of textile workers—that from cerebral hemorrhage. From this cause only two of 
the sixteen textile occupations, wool sorters and wool weavers, fail to exceed the average 
mortality. It thus appears that the conditions of work in textile mills promote degenerative 
changes of the kidneys, heart, and blood vessels. The latter statement applies not only 
to the cerebral vessels but to the arteries generally, excessive mortality from arterio-sclerosis 
being the rule, to which the chief exception is found in the hosiery workers, whose mortality 
has been seen to be below average also from both forms of heart disease distinguished. 
The association between disease of the kidneys, arteries, and heart muscle (the chief 
ingredient of ‘‘ other ”’ heart disease) is, of course, to be expected, but the meaning of their 
association with valvular disease is less obvious. This will be seen shortly to have a 
different social distribution from myocardial disease, and it may be that both its special 
incidence upon the poorer sections of the community and its special incidence on textile 
workers are largely due to attribution in their case of deaths to valvular, which in other 
cases would be attributed to myocardial disease. The view of the medical profession on 
the differential diagnosis of these conditions has changed to some extent of late years, 
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as evidenced by the fact that the proportion of deaths in England and Wales from valvular 
disease to the total from all forms of heart disease, after steady increase during 1911-1918 
with increasing precision of certification from 36-4 to 46-1 per cent., has declined every 
year from 46-3 per cent. in 1920 to 37-4 in 1926 (Statrstical Review for 1924, Text, page 76). 
It is only natural that such changes of medical opinion should affect certain “sections of 
the community earlier than others. But if a tendency still exists, though in diminishing 
degree, to attribute to valvular lesions cases of disease for which the heart muscle is 
responsible, it is natural that excess of valvular as well as of myocardial mortality should 
be associated with that from diseases of the arteries and kidneys. The particular con- 
ditions in textile work responsible for these degenerative changes form a subject for con- 
sideration by those responsible for the health of the mill workers, but one possible hint 
embodied in the returns may be pointed out. Mortality from disease of the circulatory 
system is very high, 161-5 per cent. of average, for cotton weavers in the dry sheds dealt 
with on page 115, but is low, 72-6 per cent., for those working in wet sheds (page Ixxvii). 


Valvular heart disease —The social grading of mortality from this cause is represented 
in Diag. 3. From a Class I minimum of 56-9 per cent. of average it rises regularly to a 
Class V maximum of 127-6 per cent., or more than double. As in many other cases, the 
death-rate differs little for the three intermediate classes, constituting the great bulk of 
the population, but is much lower for Class I and much higher for Class V than for any 
of the others. The same diagram shows that this grading is at its highest in youth and 
early manhood, but that in later life it largely disappears. As to its causation two possible 
factors suggest themselves, both of which may play a part. (1) The ground for believing 
that deaths may be attributed in Class V to valvular disease on evidence which would 
lead to a diagnosis of myocardial disease in Class I has been already referred to. But as 
the same type of social grading is very apparent at ages under 45 for myocardial (“ other ’’) 
disease as well as for valvular (Table G), it is evident that im early and middle life at 
least heart disease as a whole is found to be specially fatal to the poorer classes. (2) Although 
no record has been obtained of the social incidence of mortality from acute rheumatism it 
is to be presumed that even if all classes were subject alike to this disease its effect upon 
the valves of the heart would be more serious in those least in a position to take the 
necessary precautions. 

The highest and lowest occupational mortalities from valvular disease, with the C.M.F. 
ratios per 1,000 of that for occupied and retired civilians as a whole, are as follows :— 


Occupations in Order of Mortality from Valvular Disease of Heart. 


























Lowest Morratiry. Hicuest Morrauity. 

: Ratio : Ratio 
Occupation Group. C.M.F. (Table D). Occupation Group. cae (TableD.) 
_ 129 Insurance officials = Patt 32.7 230 15 Slate miners and quarriers .:.| 104-4! 1,647 
151 Gamekeepers~ ... 4%! ..) 158 249 61 Wool weavers ... Ss .--| 105-6] 1,666 
128 Bank officials... ‘* 2.) 21-2 334 51 Cotton blowroom operatives...| 107-0) 1,688 
134 Clergy (Anglican) a -#3| 24°8.1~ -39] 93 Slaters and tilers Ce --.| 109-5] 1,727 
72 Millers... es a =. deaes 393 40a Cutlery grinders = ...| 109-5) 1,727 
139 Medical practitioners ... eh ae do 438 38 File cutters... * ...| 117-4) 1,852 
135 Roman Catholic Priests ee hie aS 472 Ba puece, MASONS ...ceerueen ...| 126-4] 1,994 
108 Railway signalmen .... v4 20-0 472 |153 Barmen... -. A ...| 128-3} 2.024 
39 Gasfitters $33 vi ay toleG 498 55 Cotton strippers and grinders | 130-8] 2,063 
16 Cement workers bes ...| 32°8 517 53 Cotton carders... Pye ...| 137-6] 2,170 
/ 





It will be noticed that four of the ten occupations of highest mortality are textile 
workers. Also it is at least a curious coincidence, though it is hard to conceive of it being 
more, that the only three slate working occupations dealt with should all find a place in 
the ten of highest mortality from valvular disease. But it should be pointed out that, 
as regards home conditions and medical certification, slate quarriers and workers may be 
regarded as forming a single occupational group, both for the most part living and working 
side by side in the same areas of North Wales, though under different occupational con- 
ditions imposed by work in the open air and in dusty sheds respectively (see page Ixxxiii). 
It is natural therefore that the excess mortality from valvular disease of the one{should 
apply also to the other occupation (though it will be noted that it is greater for that most 
exposed to slate dust) so reducing the coincidence, on the assumption of chance, from the 
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appearance of three to that of two slate working occupations amongst those of highest 
mortality from this cause. After this reduction chance appears the more probable explana- 
tion of a very curious coincidence, which is further complicated by the fact that all three 
slate occupations appear in the list on this page of those with highest and lowest mortality 
from other (7.e., myocardial) heart disease. But in this case, while the rate for slate workers 
Is again very high, those for slate quarriers and slaters and tilers are amongst the lowest 
experienced. ‘This reduces any possibility of explaining the high mortality from valvular 
disease of the North Wales slate operatives as a result of local peculiarities of medical 
certification to the case of the slate quarriers alone, for the high rates for slate workers 
from both forms of heart disease can clearly not be explained by any confusion between 
them. The total heart disease C.M.F’. of slate masons, 299-7, is exceeded only by that 
of underground tin and copper miners, 312-3. It may be noted that these and cutlery 
grinders (295-4), the three occupations of highest heart disease mortality, are all subject 
to excessive silica risk. | 

Other heart disease—Substantially this is equivalent to myocardial disease. During 
1921-23 the 17,878 deaths of males aged 20-65 from diseases of the heart other than 
valvular (page 2) were made up as follows :— 











ces w¥svtt Per cent. 

et of total. 
87 Pericarditis ... cid 7 ~3e aa 3) 343 1-9 
88 Acute endocarditis and myocarditis _... 83 2,434 13-6 
89 eae ¥ Re 3 . a 1,457 8-2 
90 (5-7)| Myocardial disease so returned ... Spe oe 6,975 39-0 
90 (8) | Disordered action of the heart... ss +8 361 2-0 
90 (9) | Heart disease (undefined) a8 a3 A es 6,308 35°3 
17,878 100-0 


Of these groups, all but those numbered 87 and 88, or 84-5 per cent. of the total, 
may be taken as implying probable chronic myocardial disease ; and as the myocardium 
is concerned also in the excepted conditions (87 and 88), “ other’? heart disease may 
be regarded as equivalent to myocardial disease, mainly of chronic degenerative type, 
and will be referred to accordingly as myocardial disease. 

It has already been pointed out that of the sixteen textile occupations dealt with all but 
hosiery frame tenters and wool carders suffer a mortality from this cause above the average, 
and that all of them do so from chronic nephritis. The association for the 164 occupation 
groups between these two diseases (myocardial disease and chronic nephritis) is fairly high :— 


y = + °473 + -041. 
The occupations of highest and lowest mortality from this cause, with the C.M.F 
tatio in each case from Table D, are as follows :-— 


Occupations in Order of Mortality from “ other”? Heart Disease (chiefly Myocardial). 





























Lowest Morratirty. '  HicHest Morratiry. 
Occupation Group. C.M.F. eisble D). Occupation Group. ome | cacwat 

36 Coppersmiths ... es <P LOCO 282 53 Cotton carders a ef baa 1,869 
16 Cement workers a ean cu 316 75 Cellarmen .... wa ...| 133-1 2,029 
77 Wood-working foremen ...| 24-1 367 19 Pottery dippers, glazers, etc. | 138-3 | 2,108 
12 Iron miners below ground ...| 26-7 > 407 20 China, etc., kiln and oven men} 139-2 2,122 
83 Paper mill workers ... So i oa 498 13 Tin and copper miners ...| L47+1 2,242 
3 Farm bailiffs ... UL Llproo od 538 68 Hat formers, plankers, etc. ...) 152-0 2,317 
151 |Gamekeepers ... nh ...| 36+2 562; [137-Barristers,/ ... ra ...| 164-9 | 2,514 
93 Slaters and tilers ed dlgameO 564 95 Slate masons ... +. acl b demic’ 2,642 
15 Slate miners and quarriers ...| 39-5 602 40a Cutlery grinders + ais | ROD ao 2,834 

90 Building foremen _... sos OO? T 605 13a Tin and copper miners below 
ground oes aie ...| 212-8 | 3,244 





It has already been noted that slate masons are included amongst the ten occupations 
of highest mortality from both myocardial and valvular disease, and the same statement 
applies also to cutlery grinders, while the enormous excess of myocardial mortality for 
underground tin and copper miners is also accompanied by large excess (ratio 1,569) from 
valvular disease. 
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The association, suggested by the conjunction of these three occupations as those of 
highest mortality from myocardial disease, between heart disease and silica risk, cannot, 
unfortunately, be measured directly, as the deaths ascribed either to silicosis or to chronic 
interstitial pneumonia are far too few to make this possible (page xl). It is worth 
noting, however, that there is a significant correlation between mortality (164 occupations) 
from bronchitis and chronic nephritis— r = + -380 + ‘045. Chronic nephritis has been 
seen to be associated with heart disease, and bronchitis certainly often results from silicosis. 
If the latter is a cause of chronic nephritis it may conceivably be a cause also of similar 
degenerative changes in the heart muscle. But association of these degenerative diseases 
may of course be independent of silicosis. Little more than vague speculation is possible 
without some more effective appraisement of the incidence of silicosis on occupations 
than 1s at present supplied by the mortality returns. 

At ages under 45 mortality from myocardial disease is, as already stated, correlated 
with social status to a very considerable extent, though less than that of valvular disease, 
the death-rate at each of these four age groups being lowest for Class I and highest for 
Class V, but the very much heavier mortality in later life bears little relation to social 
status (Table G). | 


Artervo-sclerosis 1s the only other numerically important cause of death from circulatory 
disease. Of the total of 100,812 deaths from diseases of the circulatory system (including 
aneurysm) of occupied and retired males (page 2), 23,264 or 23 per cent., were due to arterio- 
sclerosis, and 74,140, or 74 per cent. to heart disease, the remaining 3 per cent. being chiefly | 
from aneurysm. As few (under 24 per cent.) of these deaths occur between 20 and 65 no 
C.M.F's. have been calculated for this cause, so no statement can be made as to its occu- 
pational distribution. Its social distribution, however, is shown in Table G, from which it 
will be seen that there is a general tendency to decline from Class I to Class IV, 
with a considerable rise from IV to V. This form of mortality is, as already noted, 
in large excess for textile workers. Taking these as a whole their death-rate exceeds 
that of the occupied and retired at each age over 45 by the followmg percentages—45-, 
21 per cent. ; 55-, 44 per cent.; 65-, 42 per cent., and 70-, 50 per cent. If hosiery workers, 
whose working conditions differ a good deal from those of other textile operatives, and 
who have been seen to escape the excess of mortality from heart disease, valvular and 
‘other,’ as well as from arterio-sclerosis, common to nearly all other textile workers, are 
excluded, the textile excesses at the same four ages are increased to 26, 47, 47 and 56 per 
cent. respectively. As against these excesses the fact that the 249 deaths amongst all 
occupied and retired males at ages under 45 are unrepresented amongst textile workers 
is of little moment. Although the age group rates have not been summed up in a textile 
workers’ C.M.F. for the reason stated, their general effect, at ages over 35, when alone 
such deaths are to be expected, may be shown by the ratio of actual to expected deaths— 
149 per cent. The corresponding ratio for heart disease at the same ages is 127 per cent., 
hosiery workers being omitted in both cases. So the textile workers’ excess of mortality 
from arterial disease is even greater than from heart disease at the period of life at which such 
degenerative changes occur. 


Other circulatory disease in Diag. 3 implies other than heart disease, which precedes it. 
It thus includes arterio-sclerosis, and the “ other circulatory disease’ of the abstracts, 
there shown separately. Its large excess for Class I (54 per cent.) is accounted for mainly 
by arterio-sclerosis, which may be seen from Table G to be in equal or greater excess for 
Class I at 45-55 and 55-65, the only ages in this case seriously affecting the C.M.F., as 
the rates at earlier ages are inconsiderable and those at later ages are excluded from the 
calculation. The Class I excess applies to the miscellaneous circulatory diseases as well 
as to arterio-sclerosis, at all ages over 45, which alone are of importance in either case. 


Respiratory disease.—This form of mortality is more closely associated with social 
status than any other, whether respiratory tuberculosis, with a similar social distribution 
to other respiratory disease, be included or not. For the non-tuberculous forms of 
respiratory disease the C.M.F. increases from 96-2 for Class I to 236-5 for Class V. For 
bronchitis, for pneumonia, and for other respiratory diseases (as a whole) alike, this increase 
is uninterrupted (Diag. 3 and Table D). It is at its maximum in the case of bronchitis, 
which has been already considered in connexion with Diag. 2.__ Here the Class V mortality 
is about seven times that of Class I, while for pneumonia and for other respiratory diseases 
as a whole it is less than double. For respiratory disease as a whole the Class V rate is, 
as already noted, two and a half times that of Class I. 

The fact that social grading is much less, on the whole, especially at the higher ages, 
for pneumonia than for bronchitis (Diag. 3) suggests that the bronchitis social differences 
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may be due in some degree to deaths being ascribed to bronchitis in Class V which in Class I 
would be ascribed to pneumonia. This possibility is examined by comparing the proportion 
of pneumonia to bronchitis deaths in the five classes in the following table :— 


TABLE 6. 


Ratio of Mortality (C_.M.F. at 20-65 and number of deaths at each age) from Pneumonia to 
that from Bronchitis, taken as 100 in each case, by Social Class and Age. 








Social Class. 














Age. 
All I. I. Til. IV. | V. 
Classes. 

20—65 172 555 263 164 153 146 
Wan -} 913 = 931 959 744 1,075 
25. 685 1,850 859 751 552 612 
35- 362 1,363 BAT 391 304 mr 
45— 183 561 285 183 166 141 
55- 89 309 140 81 4 8) 80 
65- 54 172 88 49 48 48 
70- OMe 73 36 23 21 26 














The comparison made is that of deaths tabulated at each age, but if this were done for 
all ages jointly the decreasing importance of pneumonia as age advances would affect the 
result, increasing the proportion of pneumonia deaths in the lower social grades, where 
the younger lives are relatively more numerous (Table 1). For this reason comparison 
for joint ages is made by means of the C.M.F.s instead of by the total deaths. The table 
shows that either pneumonia is very much rarer in proportion to bronchitis in the lower 
social grades, or that conditions returned for Class I as pneumonia are returned for Class V 
as bronchitis. Very probably both possibilities contribute to the result shown in the 
table. The ratio (pneumonia per cent. of bronchitis) falls for the C.M.F.s from 555 for 
Class I to 146 for Class V, the fall being uninterrupted, though the differences become much 
less towards the lower end of the social scale. Movement is irregular for the ratios based on 
the small numbers of deaths at 20-25, but at each age thereafter there are large social 
differences of the same nature as for the C.M.F.s. At 35-45 and 45-55 the ratio falls without 
interruption from a Class I maximum to a Class V minimum, while at the other four ages 
dealt with also large falls occur, though not wholly without interruption. But for all classes 
alike the ratio falls as age increases, without any interruption whatever. Bronchitis (as 
returned) is thus the disease of old age and of the lower social grades, and pneumonia of 
youth and of the upper social ranks. 

The question often arises whether it is not safer to make comparisons for total 
respiratory disease (composed for all occupied and retired civilian males of pneumonia 40 per 
cent., bronchitis 51 per cent., and other diseases 9 per cent.) than for either bronchitis or 
pneumonia separately. The occupation groups are therefore compared in Tables C D and F 
for total respiratory disease as well as for bronchitis and pneumonia separately. Those 
of lowest and highest mortality from the combined diseases are as follows :— 


Occupations in Order of Mortality from Respiratory Disease. 


























Lowest Morratity. Hiauest Morratiry. 
: Ratio . Ratio 
Occupation Group. C.M.F. |. (Table D). Occupation Group. C.M.F. (Table D). 
151 | Gamekeepers Re we) 42-7 281 $127 Costermongers Wi ...| 331-6 | 2,186 
4 Woodmen ... S <s<| PAGES 325 118 Stevedores ... i. ...| 354-4 2,336 
108 Signalmen ... st cools BO 372 51 Cotton blowroom operatives | 368-9 | 2,432 
136 Nonconformist ministers ...| 60-5 399 40 Metal grinders at ...| 372-8 | 2,457 
3 Farm bailiffs af) val 62°2 410 18 Potters seas = ...| 4383-2 2,856 
134 Anglican clergy... sve} 63 +2 417 55 Cotton strippers and grinders} 433-3 2,856 
129 Insurance officials ... e663 437 20 China, etc., kiln and oven 
47 Watchmakers oe ...| 67-6 446 men Fe: a ...| 445-3 2,935 
105 Railway officials... yal ee 461 13 Tinand copper miners. ...| 659-6 | 4,348 
141 ‘Teachers (not music) "Pied t tal 468 40a Cutlery grinders... ...| 699-5 | 4,611 
13a Tin and copper miners below 
ground... ee | 960-1 6,329 
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The occupations of lowest mortality include three of distinctively rural type (out of a 
rural total of six, numbers 1-5 and 151), three professional occupations (out of 16) and two 
railway occupations (out of six). Those of highest mortality include six (numbers 40, 18, 
20, 13, 40a and 13a) of known silica risk, three (118, 51 and 55) exposed to other forms of 
dust, and only one (127) where the risk appears to arise from exposure to the weather 
rather than to dust in any form. ‘'T'wo of the three non-silica dust risks are in textile 
occupations, and both of these are cotton operatives. It is, indeed, remarkable how 
uniformly this form of mortality in the cotton industry exceeds the corresponding rate in the 
woollen. The C.M.F. ratios (Table D) in the two industries compare as follows for 
occupations otherwise identical :— 





Respiratory C.M.F. 
Ratio (Table D). 





Cotton. Wool. 
53, 54 Carders ne oat aer Bis bp 2,071 1,614 
56, 57 | Spinners... sa a5 ¥ ee 1,273 788 
58, 59 Doublers _... ad ei ye oe 1,572 785 
60, 61 Weavers... vA ae ee oe 1,075 672 








The spinning, doubling and weaving of cotton are carried on at high temperatures 
(70°—80°) in order to soften the waxy content of the fibre, and so render it more easily 
worked (Dearden, Milroy Lectures, 1927, B.M.J., 1927, Vol. I, 451), while cardimg room 
processes do not involve this requirement. The carders’ mortality does not differ greatly in 
the two industries, being higher from bronchitis for wool and from pneumonia for cotton. 
Thus it appears that for three textile occupations involving for cotton (but not for wool) 
workers exposure to artificial heat and moisture, respiratory disease mortality is above 
average for the cotton workers so exposed and well below it for the woollen workers not 
subject to these conditions, whereas for carders, who are ) exposed to much dust but little 
heat, there is excess in both industries. 


Bronchitis —The regularity as well as the extent of the social grading of bronchitis 
mortality is very remarkable, though even in its case the usual tendency (page xi) to 
approximation between the rates for Classes III and IV may benoted. But the excess of 
the Class V rate over that for Class IV is so great as much more than to compensate for this. 
It has the effect of approximating the five class rates in some degree to a geometrical 
progression, all intermediate rates lying below a straight line joining the positions on the 
chart for Class I and Class V. 

Social gradation of bronchitis mortality is greatest at 35-45, when the Class V rate 
is over eight times that for Class I (Table G and Diag. 3), the Class V excess decreasing 
with further advance of age to three and a half times the Class I rate at 70-. The 
reduction is most noticeable for the last age group, 70-. 


The occupation groups of lowest and highest bronchitis mortality are as follows :-— 


Occupations in Order of Mortality from Bronchitis. 





Lowest Morvratiry. Hicurest Mortatity. 





Ratio 
(Table D). 


Ratio 
(Table D). 





Occupation Group. | C.M.F. Occupation group. | C.M.F. 





51 Cotton blowroom ee 149-8 | 3,020 


| 
| 


135 Roman Catholic Priests, etc. 


137 Barristers 6-2 125 40 Metal grinders a 156-5 | 3,155 
134 Anglican clergy 26h eB 137 234 Glass blowers and finishers...| 159°6 3,218 
136 Nonconformist ministers ...| 7-5 151 38 File cutters ... ; ...| 163-6 3,298 
128 Bank officials 9-0 181 13 Tin and copper miners. ...| 192-8 | 3,887 
143 Civil engineers 9-2 185 20 China, &c., kiln and ovenmen| 242-8 | 4,895 

4 Woodmen ol 7 9-8 198 13a Tin and copper miners be- 
129 Insurance officials ... 10-9 220 low ground Bd ...| 248-2 | 5,004 
36 Coppersmiths 11-2 226 18 Potters, ke. . 269-6 | 5,435 

1 Farmers 11-4 230 55 Cotton strippers and d grind 
ers . .--| 276°7 5,579 


40a Cutlery grinders oe ...| 361-2! = 7,282 
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It will be seen that the list of light mortality occupations is headed by four professions, 
amongst them all three groups of clergy, and that the first ten include one more profession, 
two higher business groups, two rural occupations, and only one group of urban manual 
workers. The ten occupations of highest mortality, on the other hand, are all of manual 
type, and all urban except tin and copper miners, whose high bronchitis mortality is 
doubtless due to silica. 

Two illustrate the high respiratory mortality of cotton workers, and though neither 
of these (blowroom operatives and strippers and grinders) is exactly represented in the 
woollen industry, the contrast already noted for total respiratory disease in occupations 
common to cotton and wool applies also to bronchitis, except in the case of carders, while 
even for these men a higher pneumonia mortality more than cancels the cotton bronchitis 
advantage. The bronchitis C.M.F. ratios for the four occupations common to the two 
industries compare as follows :— 





a Cotton. Wool. 





Carders a A ee &e oe 453 1,647 2,177 
Spinners... “es at © — 1,431 514 
Doublers __... = fre ie =k 1,960 790 
Weavers... ahs as Pe ae 1,651 845 








Of the three occupations involving high working temperatures in the cotton industry 
the spinners suffer a bronchitis mortality nearly three times as high in cotton as in wool, 
doublers about two and a-half times, and weavers nearly twice as high. 

The following correlation coefficients have been determined between the C.M.F.s of 
the 164 occupations for bronchitis and for certain other causes :— 


Pneumonia A 3. ss a. .. + °534 + -038 
Potuicis -... ley x mae hie w. + +528 + -038 
Chronic nephritis ... he — gf .. + +380 + -045 


Cerebral hemorrhage __... A ce a. + -411 + -044 
“ Other ” (myocardial) heart disease... ... + :800 + -053 

The association with other forms of respiratory disease is of a high order, the same causes 
no doubt as promote bronchitis leading also to pneumonia and phthisis, e.g., silica and other 
forms of dust. There is also a considerable association with the heart muscle, artery, 
kidney group of degenerations, discussed, with special reference to textile occupations, 
on page Xxxll. 

Pneumona.—Mortality from this cause is, as already noted, much less unequally 
distributed by social class than that from bronchitis, or respiratory disease as a whole 
(Diag. 3), yet increase is uninterrupted from a Class | minimum to a Class V maximum. © 
But the differences between Classes I-III are small, the chief class distinctions being 
provided by progressive increases for [V and V. This feature of pneumonia distribution 
must be considered in the light of Table 6. Assuming the social distribution of total 
respiratory mortality to be correctly stated, the difference for pneumonia between Classes 
I and II would be much greater than it is if pneumonia bore the same relation to bronchitis 
in the two classes, and the differences between Classes [II—-V would be much less than they 
are if reduction of the pneumonia—bronchitis ratio were continued at the same rate between 
Classes IIJ-V as between I-III. This suggests that the same type of death which is 
ascribed to pneumonia in one class (I) is ascribed to bronchitis in another (V), so that 
the social gradation for respiratory disease as a whole is increased by differential certification 
for bronchitis, and diminished in the same way for pneumonia, but less towards the Class V 
than the Class I end of the scale. It can hardly be doubted that this is the case, but to what 
extent the features of Table 6 are to be accounted for in this way, and to what (if any) 
by actual class difference in the pneumonia—bronchitis ratio, 1t is impossible to say. It 
seems significant, however, that on the assumption of class difference in certification, the 
features of Table 6 can so well account for the increase in class differences of pneumonia 
mortality from I-II to IV-V. 

On this assumption Class II pneumonia mortality is cut down much more than that of 
I by ascription to bronchitis of the type of death for which certification varies (the Table 6 
ratio being 555 per cent. for Class I and 263 for Class II). But the Class V pneumonia mor- 
tality is only a little more reduced in this way than that of Class IV, ratios being 153 for IV 
and 146 for V. Hence, even if the real class differences in pneumonia mortality were all 
equal, they would appear to be smaller, because more reduced by certification, towards the 
Class I end of the social scale. 
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The rule of increase in mortality from Class I to Class V applies without exception. 


at ages under 35 and at 65-70, but at all ages over 20 large excess for Class V is the chief, 
and at 70— it is the only, evidence of the operation of this rule. 

As alcoholism is believed to have a very definite effect in promoting mortality from 
pneumonia, the correlation ratio of the C.M.F.s for pneumonia and for cirrhosis of the 
liver has been determined for 163 occupations (omitting barristers, whose cirrhosis C.M.F. 
is based on a single death). It proves to be only + -134 + -052. = 

The range of variation is much less for pneumonia than for bronchitis as between 
occupations, Just as it is between social classes. The occupations of lowest and highest 
mortality, with their C.M.F.s, and the ratios of these per 1,000 for the general average, 
are as follows :— 

Occupations in Order of Mortality from Pneumonia. 


















Lowest MortTatity. Hicuest Mortatity. 


























Occupation Group. C.M.F. ep Occupation Group. O.M.F. abled) 

151 Gamekeepers — ... patel 3.94. 157 127 Costermongers aes -o| 168-4 } 1979 
4 Woodmen ... Be came esd 320 120 “Other” dock labourers ...| 170-6 2,005 
108 Railway signalmen ... seeroo 4 357 41 Metal polishers ...| 172-4 | 2,026 
136 Nonconformist ministers ...| 35-8 421 274 Puddlers ... ih PTB 2,038 
74 Brewers oe ae Pe es Ye) 445 53 Cotton carders i.’ ...| 185-6 2,181 
15 Slate miners ake ...| 38:4} 451 29 Iron foundry labourers’ ...| 193-2 | 2,270 
47 Watchmakers sa SS eoo sO 458 51 Cotton blowroom operatives | 193-9 | 2,278 
61 Wool weavers PS ph Ato} A471 118 Stevedores ... a3 ise OTS E 2,434 
105 Railway officials... | 44-4 522 40a Grinders of cutlery ... ..| 207-6 | 2,439 
2 Gardeners Bes 44-9 528 30 Brass foundry labourers ...| 212-1 | 2,492 





The list of ight mortality occupations is much less distinctive in type than that for 
bronchitis. It includes only one profession, as against five, and eight groups of manual 
workers as against two. But it includes three out of the six distinctively rural occupations 
dealt with, one of which, woodmen, holds a similar position in the bronchitis list. The ten 
occupations of highest mortality mclude three exposed to trying alternations of tem- 
perature, puddlers and iron and brass foundry labourers. Dust risk is much represented 
(dock labourers, stevedores, metal polishers, cutlery grinders, cotton carders, blow room 
workers), but not, 1t may be noted, by tin and copper miners, whose mortality from 
other forms of respiratory disease, including phthisis, is so excessive. They suffer ver 
heavily from pneumonia of the chronic interstitial type (see below) but their C.M.F. for 
acute pneumonia is below average. 3 


Chrome interstitial pneumonia is used as a generic title for such forms of disease as 
fibroid phthisis, fibrosis of lung, silicosis, miner’s phthisis, etc., when returned as non- 
tuberculous. Under the international scheme of death classification these deaths from 
chronic inflammatory changes in the lungs caused by irritant dust are distinguished from 
those due to (acute) pneumonia. As this mortality is of great occupational importance 
it has been distinguished in the abstracts for each of the occupation groups dealt with, 
but the total number of deaths for the occupied and retired as a whole is only 498. Even 
these are for the most part widely scattered in very small numbers over the occupations 
dealt with, yielding as a rule quite insignificant death-rates. There is, however, a very 
definite concentration upon a few occupations, chiefly tin and copper miners, the C.M.F.s 
for which, together with those for the social classes, are as follows :— 





























x 2 = C.M.F. | Ratio. -— | — C.M.F. | Ratio. 
— | Occupied and retired ...| 1-34 1,000 14 | Stone miners and quar- 
— | Social Class I ... s. Apt OD 784. wiorers< 2 a al 1E*58 8,642 
=: ij Rape’ heres 2%) 10°96 716 144 | Do., igneous rock — — 
—- : Fpl fl ep ee Es Ips} 1,291 14B | Do., limestone ... wie iy 3,037 
cos » “uae gars ae tee Bosc 1,000 14c | Do., sandstone ... ...| 37°24 27,791 
— Se We ite a: Pend” 1S 888 94 | Masons ... uy; «| 29°18 21,776 
7 | Coal miners, hewers and 944 | Do., limestone ... ...| 30-61 22,843 
getters bk sul) Of04 2,493 948 | Do., sandstone ... ...| 61-26 45,716 
9 | Do., making and repair- 18 | Potters, etc. ... ---| 17°20 12,836 
ing roads me «1)_ 0 280 4,381 21 | Brick, ete., kiln and 
10 | Do., others below ground) 1-45 1,082 DVeO Wee «acc oe ssp AD “OT 11,694. 
11 | Do., above ground ...|_ 1-84 1,373 | 22 | Other makers of bricks 
12 | Iron miners __... USULT <9 13,410 and pottery ... | 4°33 3,231 
13 | Tin and copper miners ...|360-99 | 269,396 40 | Metal grinders ... ...| 33°51 25,007 
134 | Do., below ground __ .../546-31 | 407,694 40a | Cutlery grinders... ...| 66-20 


Artists... 7 2-1 20°13 


ee ee eee 
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The enormous preponderance of Cornish miners’ mortality in this list may not 
altogether represent the facts, for it is very natural that in a case like this, where many 
instances of a disease rare elsewhere are met with in a limited area, it should there be more 
completely distinguished in certification from other similar forms of disease. Nearly all 
the mortality represented in the above list, it will be noticed, is associated in one way or 
another with stone, whether this is worked in mining for tin and copper, coal, iron ore, 
or in stone mining and quarrying or dressing. The potters’ risk may be attributed to the 
flimt dust used, and the metal grinders’ to the dust from grindstones, but it 1s difficult 
to conceive of any special occupational risk accounting for the four deaths of artists. It 
will be noticed that the risk for coal miners is highest in the case of the makers and repairers 
of roads, who drive shafts and passages through the rock, giving access for the hewers to 
the working places where the coal itself is cut. The greater risk of sandstone as compared 
with igneous rock or limestone is referred to on pages Ixvii and Ixxxi.. 

Diseases of the Digestive System.—Diag. 3 shows that the main feature of the social 
distribution of deaths from these causes is considerable excess for Classes I and II, as 
has already been noted for diabetes. Presumably, as in the case of diabetes, over-indulgence 
in food (and in this case especially in drink, see cirrhosis of the liver, Diag. 3) by the 
classes in a position to commit this error leads to excess of mortality from breaking down 
of the overstrained machinery concerned. The diagram further shows that the ages at 
which this differential mortality chiefly manifests itself are 45-70, the time of life when, 
by common observation, the effects of the cause in question are chiefly to be noted, at 
medicinal spas and elsewhere. The occupations of lowest and highest mortality from 
these causes, with the C.M.F. in each case (Table C) and its ratio to the general average, 
are as follows :— 


Occupations in Order of Mortality from Diseases of the Digestwe System. 























Lowest Mortatirty. Hicuest Mortatity. 
Occupation Group. C.M.F. gb py Occupation Group. C.M.F. (Table Dy, 

37 Cutlers } ta 9-6 161 54 Wool carders Ls Sit 964: 1,620 
21 Brick kiln and oven men 19-9 334. 51 Cotton blowroom operatives| 101-9 | 1,713 
24 Other workers in glass 23-9 402 1604 Textile warehousemen ...| 109-8 | | 1,845 
15 Slate minersand quarriers ...| 26-6 44.7 140 Dentists... woe | LUD 1,857 
77 Woodworking foremen 27 -9 469 75  Cellarmen ... by nr ete ie SEO r 
114 Tram drivers Rt w.| 32-9 553 148 Actors i, 19; LeeB0eT 2,197 
126 Canvassers and roundsmen...| 33-0 555 15S Barmen ow... bP xh 18S 2,308 
3 Farm bailifis 33-6 565 74 Brewers... Sey ...| 186-4 3,133 
95 Slate masons 34-0 571 152. Publicans ... oe woe | 20D 4 3,452 
102 Shipwrights .. 35-8 602 137 Barristers ... a ...| 285:3 | 4,795 














This list is very different from that for respiratory disease, Social Class I being unrepre- 
sented amongst the occupations of lowest mortality, all of which belong to Class III with 
the single exception of slate quarriers (Class IV). The ten occupations of highest mortality, 
on the other hand, include two professions, barristers and dentists, the rate for the former 
being much the highest occupational mortality met with (but see page xci). These are 
the only representatives of Class I in this section of the list, which is mainly composed of 
three Class III and four Class [IV occupations, with one (publicans) from Class IT. 

Peptic Ulcer—This is the most important single cause of death in the digestive group, 
with a C.M.F. of 15-8 for the occupied and retired out of 59-5 for the group, or 27 per 
cent. of the digestive total (Table C). This form of mortality displays a moderate, and 
almost regular, gradation from a minimum C.M.F. of 14-3 for Class I to a maximum 
of 19-8 for Class V, the ratio in Table D rising from 905 to 1,253 (Diag. 3). But when 
age is distinguished (second part of Diag. 3) this gradation is seen not to extend beyond 
middle life, after which it is reversed. At each age from 25 to 55, as at 20-65 jointly, 
mortality is lowest in Class I and highest in Class V, though the gradation is naturally 
less regular (except at 35-45). 

But after 55 the picture suddenly changes. The mortality of Class I is now highest 
at each age, and after 65 that of Class V is lowest, so that the earlier increase of mortality 
from Class I to Class V is now replaced by decrease, reaching its maximum in old age, 
and at 65-70 this decrease is as free from interruption as is the increase at 35-45. It will 
be seen, therefore, that the C.M.F. gradation assumes the type shown in the diagram only 
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because the chief manifestations of the inverse type, those at 65-70 and 70-, are excluded in 
calculating the C.M.F. for the reasons stated on pages 118-124. When all periods of life 
tabulated are taken into consideration the difference in mortality between the social classes 
must be much less than that shown in. the diagram for the C.M.F.s, as the mortality 
representing 15 per cent. of the total deaths, occurring at ages over 65, is highly graded 
in the opposite direction. ; 

Another curious feature of the social distribution of this form of mortality is the class 
variation in the proportion of its components, gastric and duodenal ulcer. When allowance 
is made, by use of the C.M.F. values in Table 2, for the effects of differences in age, which, 
as between these two classes of peptic ulcer, are naturally slight, these proportions are 
as follows :— | 














ints All L II. TIL. IV. V. 

Classes. 
Gastric ulcer ... eat Be 64. 66 67 
Duodenal ulcer ae ay 36 34 33 
Peptic ulcer ... 5 xsl ea OO 100 100 






It is, of course, not necessary to suppose that these ratios represent the real facts. 
The differential diagnosis of the two related conditions being difficult, and the frequency 
of duodenal as compared with gastric ulcer being a matter of recent recognition, we have 
only to assume that medical practice amongst the more prosperous classes has made 
further progress in this direction than that amongst the poorer, to explain the steady 
change of proportion from a maximum for duodenal ulcer in Class I to a minimum in 
Class V. But it will be noted that the contrast is between the three “ working class ” 
groups, ITI-V, in which the proportions are practically identical, and Classes I and II. 
The same facts are put in another way in Table 2, which shows that mortality from 
gastric ulcer increases without interruption from Class I, in which it is only 72 per cent. 
of average, to Class V, where it is 130 per cent. (a movement similar in direction but greater 
in degree than that for peptic ulcer), whereas duodenal mortality moves in the opposite 
direction from a maximum of 125 per cent. of average in Class I to a minimum of 91 in 
Class ITI, rising again to 118 per cent.in Class V. This apparently irrational distribution is 
explained if we suppose that fatal peptic ulcer is really more frequent in the poorer classes, 
but that its diagnosis, especially at advanced ages, and in the case of the duodenal form, 
has made more progress amongst the more prosperous. 

If age is taken into consideration, it is seen that the proportion of the total peptic 
ulcer mortality ascribed to duodenal ulcer decreases with advancing age in every class 
as well as decreasing from Class I to Class V at every age. The two youngest age groups 
are omitted in the accompanying statement because the numbers of peptic ulcer deaths, — 
61 at 16-20 and 147 at 20-25, are too small for the purpose in hand. 


Peptic Ulcer Mortality. 





DvuopENAL PER Cent. oF TOTAL. 














Age. 

All Classes. I. | II. | III. IV. V. 
25- 38 75 47 38 it eee 39 
35— 34 56 39 i pa 38 
45— 36 48 42 36 35 28 
55— 34. 41 39 33 Es | 31 
65— 36 45 46 34 32 22 
70- 31 44. 38 25 23 27 











As a consequence of the gradation in differential nomenclature here shown the 
mortality gradation is increased for gastric and decreased for duodenal as compared 
with total peptic at those ages, 25-55, at which the total peptic ulcer rates increase 
from Class I to Class ¥; and decreased for gastric and increased for duodenal at 
ages over 55, at which the gradation of the total rates is in the reverse direction. 
For at the earlier ages, when the contrast is between a low Class I and a high 
Class V rate for peptic ulcer, duodenal ulcer claims a larger share of the low 
Class [ than of the high Class V peptic mortality, so the class contrast is decreased 
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for this form of ulcer, while in later life the larger duodenal element in Class I 
mortality adds, for duodenal ulcer, to the large peptic ulcer Class I excess, while 
the low Class V duodenal proportion similarly reduces the Class V duodenal 
ratio. The effect upon gastric ulcer is, of course, the reverse of that on 
duodenal. The results are shown in Table G. At all ages under 55 the gastric ulcer 
rates, generally speaking, increase from Class I to Class V, but at higher ages they 
are, apart from a definite Class I excess, fairly uniform for all classes. Duodenal 
ulcer, on the other hand, shows a general tendency to uniformity, except for Class V 
excess, at ages under 45, while in later life there is increasing excess in the higher 
social ranks, culminating in a ratio of 261 per cent. for Class I at 70-. This contrast 
may be explained on the supposition that symptoms which in the poor old man 
lead to a diagnosis of indigestion lead in the rich old man to examination (whether by 
way of operation or otherwise) resulting in the diagnosis of duodenal ulcer. But nothing 
‘in the returns can, decide whether this is so or whether in later life duodenal ulcer is in 
fact very much more fatal to the wealthier, as in earlier life to the poorer, classes. On the 
whole, however, the evidence may be held to justify the surmise that many fatal cases of 
duodenal ulcer remain unrecognized among the elderly poor, and that the reversal after 
55 of peptic ulcer gradation is largely at least due to the same cause. A generation ago 
peptic ulcer was regarded as chiefly fatal to young women, whereas the mortality now 
returned is chiefly of elderly men. It is only necessary to suppose that the change of 
professional view implied by this fact has made less progress amongst the medical atten- 
‘dants of the poor than of the rich to see how the reversal of the class ratio in later life 
may be explained. For if the poor man’s doctor is less alive to the likelihood of peptic 
ulcer in his elderly patients than the rich man’s he will assuredly meet with proportionately 
fewer instances of its occurrence. The peptic ulcer reversal is unique in Diag. 3, and 
there is probably no other disease there dealt with regarding the incidence of which medical 
views have undergone so great a change in recent years. This explanation is, moreover, 
supported by the varying class proportions of gastric to duodenal ulcer (page xl). 

If the explanation suggested is correct the reversal of gradation for peptic ulcer as 
age advances may be compared with the increasing Class I excess for appendicitis (page 
xliv), as in both cases a recent change of professional view transferring the maximum 
frequency of death from an earlier to a later period of life appears to have made more 
progress where the deaths of the richer than of the poorer sections of the community are 
concerned. 

The occupations of lowest and highest mortality from peptic ulcer (‘Table I’) are as 
follows :— 


Occupations in Order of Mortality from Peptic Uleer. 




















Lowest Mortatity. Hieuest Morratity. 
Ratio Ang Ratio 
ee CMF lp able D). oi Ge ea iable: DY. 
37 Cutlers — a 80 French polishers ... | 34:5 2,184 
95 Slate masons Kee — — 52 Rag grinders ae: | 34-7 2,196 
77 Woodworking foremen 3-0 190 75  Cellarmen ... ae Rie oo ade 4a 
72 Millers bY wy. 3°5 222 1604 Warehousemen (textiles) ...| 41-1 2,601 
63 Hosiery frame tenters 4-8 304: Taye eBrewers. s “3. “ee | 41-6 | 2,633 
86 Photographers bs meineao 310 153 Barmen ... ee ett i, eh 
83 Paper mill workers ... tae ala ee 329 50 Wool sorters es mei 40°) | a, 108 
62 Weavers, not cotton or wool 5-9 3713 118  Stevedores ... ue seh “DEG 3,266 
24 Other glass workers ... ae 60 418 53 Cotton carders... Aap eeOr Ts HS B8O 
21 Brick, etc., kin and oven : 13%. ‘Barristers 51L0) 228i ..| 172-6 | 10,924 
men SS Ar RRR as: 430 








This list calls for little comment, both divisions being of heterogeneous type. The 
association of cellarmen, brewers, and barmen, whose mortality from cirrhosis of the liver 
is exceeded only by that of publicans (also of high peptic ulcer mortality), amongst the 
occupations of highest mortality might suggest a connexion between this disease and 
alcoholism. But the cirrhosis rate is low for all the other seven occupations of highest 
peptic ulcer mortality, and the correlation value (for 163 occupations, barristers being 
excluded) between the C.M.F.s for peptic ulcer and for cirrhosis of the liver is -}- -270 
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+ -049, which does not suggest any very close association. The extent to which the 
exceptional rate for barristers is dependent on a single death is pomted-out on page xci. 


Appendicitis—The social distribution of mortality from this disease represents the 
opposite extreme in type of that from bronchitis, the death-rate being nearly two and 
a-half times as great for Class I as for Class V, with uninterrupted descent between. It 
thus proves to be, even more than diabetes, a cause of death specially affecting the upper 
ranks of society, though in its case the association is probably much less familiar. 


It might indeed be conceived of as unreal, and arising merely from better certification 
amongst the more prosperous classes, were it not that the difference is far too great to be 
so accounted for, and that this explanation is negatived by the contrasting case of peptic 
ulcer. This disease, so similar to appendicitis as regards conditions of diagnosis and 
treatment, has been seen to have an entirely different social distribution, its death-rate 
increasing from Class I to Class V. If varying efficiency of diagnosis could account for 
the social distribution of appendicitis mortality, it would surely have a similar effect in ~ 
the case of peptic ulcer. But in the case of peptic ulcer grounds have been suggested for 
suspicion that, if the conditions of diagnosis were equal for all classes, excess for the poor 
would be increased by recognition of this as the cause of many deaths in later life now 
otherwise certified. It seems therefore that the causes, whatever they may be, responsible 
for the increase of appendicitis have affected the upper ranks of society much more than 
the lower. It may well be, indeed, that the class difference in prevalence is understated 
by the mortality returns, being to some extent offset by more prompt and efficient treat- 
ment for the more prosperous classes of a disease so often calling for surgical intervention. 
This cause of death was not distinguished in previous reports on occupational mortality, 
so it 1s impossible to say whether, as generally for other causes discussed, the experience 
of 1921-23 is in harmony with that of 1910-12. 


Diag. 3 shows that the social gradation increases with age, the type being fully 
established first at 35-45, and afterwards adhered to, apart from minor variations. This 
again, like the corresponding feature for duodenal ulcer, may be an effect of the varying 
conditions of medical practice at various social levels. For the recent history of appen- 
dicitis mortality 1s one of decrease in early life followed by increase later, which becomes 
greater as age advances. During the 15 years 1911-25, for instance, the death-rate of 
males aged 0-25 fell by 19 per cent. (notwithstanding large increase at 0-5), that at 25-55 
remained practically stationary, and that at ages over 55 increased by 39 per cent. 
There is, therefore, a strong tendency to increased recognition of this malady in later life 
at the present time, and if we suppose that this tendency has progressed further, on the 
whole, with the professional attendants of the wealthier than of the poorer classes it must 
follow that the excess for these classes, recorded at all periods of life to a greater or less 
extent, will increase as age advances, which is just what the diagram shows as occurring, 
until, at least, 65-70, at which age the excess for Class I attains the extraordinary 
proportion of 254 per cent. 


The following 19 occupations experienced no deaths from appendicitis (Table C) :— 





68 Hat formers etc. 85 Machine compositors. 
16 Cement workers. 27a Puddlers. 
86 Photographers. ; 66 Cutters (clothing). 
55 Cotton strippers and grinders. 37  Cutlers. 
88 Bookbinders. 40a Cutlery grinders. 
93 Slaters and tilers. 58 Cotton doublers etc. 
19 Pottery dippers, glazers etc. 17‘ Brickmakers. 
119 Coal-boat loaders and dischargers. 15 Slate miners and quarriers. 
63 Hosiery frame tenters. 100 Rubber workers. 


75  Cellarmen. 


Those of highest mortality are :— 


Sse a AS 














Ratio | Ratio 

Occupation Group. | C.M.F. |(Table D), Occupation Group. C.M.F. |(Table D). 
131 Auctioneers La ta apn ey d we 2,393 | 128 Bank officials 5) vihto23°6 2,652 
13a Tin and copper miners, 38 File cutters ... oe | 24-5 | 2,753 
below ground _.., aa 29 2,461 59 Wool doublers ete. ae hia BS 0] 3,034 
1604 Warehousemen (textiles) .... 22-0 | 2.472 74 Brewers 48 “te ...| 41-6 |. 4,674 
144 Architects ... 221 2,483 137. Barristers 52-8 5,933 





57 Wool spinners and piecers | 23-2 2,607 
Se ee ele Pe ete Bok 
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The 19 occupations of no mortality all belong to Classes III-V, whereas the 10 of 
highest mortality include 4, auctioneers, architects, bank officials, and barristers, in 


Class I. 


Hernia.—The social distribution of mortality from this cause is the reverse of that 
from appendicitis, as the C.M.F. ratios show uninterrupted increase from 56 per cent. of 
average for Class I to 132 per cent. for Class V (Table 2). Similar ratios are shown for 
each of the ages over 45 (at which 91 per cent. of the deaths occurred) in Table G. At 
each of these ages the rate was lowest for Class I, and at each, except 70-, highest for Class V. 
The gradation is greater and more regular at 55-65 and especially at 45-55 (at both of 
which increase from the Class I minimum to the Class V maximum is uninterrupted) than in 
later life, but the same tendency is observable at all ages. Two reasons for this distribution 
obviously suggest themselves. Occupations involving occasional heavy physical strain are 
likely to suffer more from hernia than others; and the more educated and intelligent 
sections of society are more likely than others to avoid the risks of established hernia. 
Prosperity indeed may exert an influence quite apart from intelligence ; for just as the 
rich man may escape death from phthisis by resort to a place and manner of life not 
available to the poor man, so, if affected by hernia, he has an opportunity of avoiding risk 
from physical strain which the nature of his occupation may deny to the poor man. It 
may, indeed, be this factor which accounts for the decrease of social grading with age. 
The gradation is greatest at 45-55, when heavy work is still carried on, and decreases as 
work does with further advance of age. Similar gradation, decreasing in the same way 
with increase of age after 45-55, 1s recorded for 1910-12 in the Biometrika article referred 
to on page vill. 


Intestinal Obstructoon.—This cause of death does not appear to be definitely related 
to social status. At ages over 55, at which 62 per cent. of the total deaths occurred, there 
is comparatively little difference between the class mortalities (Table G), and though large 
differences exist at earlier ages they are so inconsistent—the rate for Class I, e.g., being 
much the highest of the five at 20-25 (3 deaths), and much the lowest at 
35-45 ‘(2 deaths)—that no general relationship can be inferred. And Table 2 accordingly 
shows the C.M.F.s as lowest for Class III, rismg in each direction to 123 per cent. 
of average for Class I and 119 per cent. for Class V. 


Cirrhosis of the Liver.—This disease was included in the abstracts as the best available 
index to alcoholism in occupational mortality tabulation. In former reports of this series 
two such measures were employed, alcoholism returned as such and cirrhosis of the liver. 
But conditions have changed. Whereas in 1910-12 the deaths of 1,339 men aged 20-65 
were allocated to alcoholism the corresponding number in 1921-23 was only 315. As 
one hundred deaths a year in a population of ten million can form only a very imperfect 
index to the occupational incidence of alcoholism, reliance for this purpose is now placed 
entirely on cirrhosis of the liver, to which 2,649 deaths within the same limits of age (20- 
65) were allocated in the three years. It may, of course, be objected that cirrhosis is 
not necessarily alcoholic in origin, but evidence of its close association with alcoholism in 
these returns is discussed on page xlvii, and in any case there is no alternative index avail- 
able. For these reasons cirrhosis of the liver will, despite the possibility of error involved, 
be discussed as an index of alcoholism. The mortality comparisons for cirrhosis in Table D 
show that its incidence varies largely in accord with the financial means available 
for over-indulgence. As in the parallel case of diabetes the highest mortality is returned 
by Class II, Class I coming next. But whereas the evidence provided by diabetes points 
to continuous decrease of over-indulgence in food from Class II to Class V, cirrhosis mor- 
tality is at a minimum for Class IIT, and rises again somewhat for Classes IV and V, though 
not nearly to the level reached for Classes I and II. It seems probable that the excess 
for Classes IV and V over III is accounted for by deaths of men reduced to these classes 
by drinking habits, and if so the cirrhosis mortality of these classes may be regarded as 
representing the drinking habits of a more prosperous past. The general rule therefore 
seems to hold that alcoholism varies in proportion to the financial means of obtaining so 
expensive a luxury as alcohol, modified only in the case of Class I by some countervailing 
influence, possibly prudence exceeding that of Class II, evidence of which appears where 
both food (diabetes) and drink (cirrhosis) are concerned. This applies also to the returns 
for 1910-12, which were much better provided with alcohol mortality data. The parallelism 
between the two periods, notwithstanding defective social classification for 1910-12, is 
so close, for both cirrhosis and diabetes, that the reality of the relationships indicated 
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can scarcely be doubted. The percentage ratios of class to total C.M.F.s for the two 
diseases compare as follows :— 














—— All Classes. ‘oe (Ur | TIT. | IV. | V. 
Diabetes— 
1910-12 an a3! 100 146 141 92 87 82 
1921-23 ee ¥4 100 125 145 92 75 66 
Cirrhosis of the liver— 
1910-12 a5 423 100 139 173 80 78 105 
1921-23 ft a 100 163 187 66 74 87 











In three of the four cases mortality is highest in Class II. For diabetes it falls to a 
minimum for Class V at both periods, but for cirrhosis the fall is not continuous, mortality 
rising in Class V, presumably for the reason suggested. This rise, it will be noted, went 
much further in 1910-12, when alcohol was cheaper, than in 1921-23, though this must be 
partly due to the general overstatement of Class V mortality in 1910-12 referred to on 
page 1x. But the main purpose of comparing the figures in this manner is not to bring 
out such details but to display their general parallelism, which leaves little doubt in the 
mind that they indicate real differences of a stable nature. 


Mortality from cirrhosis may be to some extent an index rather of spirit drinking 
than of alcoholism in general.. As the increase in price of alcohol, which has contributed to 
bring about so great a reduction in the mortality ascribable to it, applies mainly to spirits, 
it might be expected that this increase would affect Class If more than Class I, and to a 
sight extent this may have been so. The excess for II over I was somewhat greater 
before the increase of price. But little significance, however, can be attached to this 
change, as the demarcation between Classes I and II has been considerably changed, many 
“lower middle class” men formerly grouped with Class I bemg now in Class II. But 
the excess for both Classes I and IT has considerably increased, presumably as a consequence 
of the increase in price. It may be partly for the same reason that the ratio for Class V 
has been reduced from 105 to 87, though this is probably accounted for partly also by 
overstatement of Class V mortality in general, which is known to have occurred in 
1910-12. The general increase of class mortality contrast may or may not indicate the 
effect of increase in price, as improved social class differentiation must have some similar 
effect (page v). In 1910-12, when deaths from alcoholism numbered 1,451, the social 
distribution of this mortality was similar to that of mortality from cirrhosis of the liver. 
And even in 1921-23, though there were only 348 deaths from alcoholism, it may be 
seen from Table 2 that these two forms of certification still have a similar social 
distribution. The Class IT maximum is very strongly displayed by alcoholism for ages 
20-65, when all but 33 of the 348 deaths occurred, the order II, I, V, IV, III, applying, 


as for cirrhosis. 


As for other causes (diabetes, appendicitis), mortality from which is highest in the 
classes of low total death-rate, the chance of ultimate death (under 65) from cirrhosis is 
shown by Table 3 to be in great excess for these classes. It appears to be almost three 
times as great for Classes I and II as for ITI-V. 


Table G shows how consistently the social distribution indicated in Diag. 3 is main- 
tained at all ages. The mortality in early life is trifling, less than 14 per cent. of the 
deaths in occupations occurring before 35. But at each of the five later age periods, for 
which the class mortalities are compared in this table, very much the same order is 
maintained. At all, the Class II rate is highest, and at all after 45 the Class I rate, equal 
at 35-, comes next below it. After these there is, especially at the earlier ages, an extra- 
ordinary drop to the Class III rate, which at 35-55 is lowest of all (see Diag. 3 for ages 
over 45). 


The following occupations record no mortality from this cause in Table C—tin and 
copper miners, stone and slate miners and quarriers, brick makers, brick kiln and oven 
men, puddlers, cutlers, wodl sorters, cotton carders, cotton strippers and grinders, weavers 
(other than cotton and wool), woodworking foremen, shipwrights, shipyard labourers, 
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omnibus and tram conductors, and Roman Catholic clergy ; and the highest rates are as 
follows :— 




















Occupation Group. | C.M.F. | Ratio (Table D). 
57 Wool spinners and piecers as oe 25 +5 2,656 
138 Solicitors ... a: au 2 me 26 -2 2,729 
19 Pottery dippers, glazers, etc. ... ty 26 -4 2,750 
145 Authors, editors, journalists... = 29 -2 3,042 
140 Dentists ... ns 5% es 444 39-6 4,125 
148 gos iC ioe Sieh eh tea oe ae — 44-6 4,646 
75 Cellarmen 1) Ae ay Hf} 45-1 4,698 
153 Barmen ... us on 1 ag. 56-0 5,833 
74 Brewers ...°... hive eet is 76°8 8,000 . 
152 Publicans.: = mae 3x6 aspen, L109 11,552 





Of the 10 occupations of highest mortality three, solicitors journalists and dentists, 
are assigned to Class I, three each to Classes III and IV, only one, publicans, to Class II, 
and none to Class V. Publicans form part of a remarkable group of four occupations, 
all concerned with alcohol, which return the four highest C.M.Fs. in Table C. The 
significance of this fact admits of no doubt, and together with the correspondence 
between cirrhosis mortality and financial resources (vide infra), it constitutes the evidence 
of close association of cirrhosis with alcoholism referred to on page xlv. Though 
publicans are the only representatives of Class II they suffice to account for most of its 
excess mortality. The actual deaths for the class were 1,453, whereas at the rates for 
all occupied and retired they would have been 833. Of this excess of 620 deaths, 340, 
or 55 per cent., were furnished by this one occupation (378 recorded less 38 ‘‘ expected ”’). 
And apart from publicans the cirrhosis C.M.F. of Class II would be 13-12, less than that 
of Class 1, 15-6. It will be seen, therefore, that allowance for the phenomenal mortality 
of publicans, and for the effects of alcohol in bringing its victims down to Classes IV 
and V before killing them, can fully explain the departures from the prosperity scale in 
the distribution of cirrhosis mortality. Broadly speaking, this disease costs money, and 
is incurred in proportion to financial resources. 

Other Diseases of the Digestive System.—This miscellaneous group of causes also shows 
evidence in its social distribution of the influence of luxury, mortality being highest in Class I, 
though the fact that Class V comes third points to the simultaneous influence of other 
factors. The class ratios for all and for “‘ other ” digestive diseases compare as follows :— 











zoe | All | I, | Th | III. | IV. | Ve 
Classes. 
Other ae Ke 100 135 114 95 92 112 
1 nat . 100 127 123 88 94 107 








In both cases plain living seems on the whole to make for health, but mortality rises 
again as poverty increases from Class III, whose conditions seem best adapted to digestive 
health, to Class V. 

Table G shows that excess for Classes I and II occurs chiefly after 35, when the 
effects of overeating may be expected to have most influence (see also digestive diseases, 
Diag. 3). The rates for Class V, on the other hand from “other” as from all digestive 
diseases, exceed average at all ages under 55, and fall short of it at all higher ages, 
so the causes of this mortality, whatever they may be (and they are too diverse for 
speculation as to this to be profitable) chiefly affect the youthful poor and the elderly 
rich. The greatest excess of all, indeed, applies to Class I at 20-25, but this is based on 
nine deaths, only two of which, one of a medical man and one of a dentist, occurred 
amongst the two-thirds of the Class I population constituted by the occupations distin- 
guished in the abstracts. Apart from this excess, the tendency at ages under 35 is for 
mortality to increase from Class I to Class V, in contrast with the excess for I and II at 


higher ages. 


Acute Nephritis.—This form of mortality manifests no definite relationship to social 
status. The C.M.F. of Class [ is lowest, but Class II shares the highest place with Class V 
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(Table 2). The class ratios show little tendency to maintain any definite order at the 
different ages, but it may be noted that that for Class I is below the general average at 
each age except the last (70—), when itis in greater excess, 57 per cent., than any other 
ratio at any age (Table G). 


Chronic Nephritis.—This cause of death is returned to much the same extent for all 
sections of society (Diag. 3). This uniformity was noted also for 1910-12 (Joc. cit.) and 
apples, broadly speaking, to the class ratios at separate ages (Table G) also, but here 
a general tendency may be noted for the rates for Classes I and II to be below average at ages 
under 35, when, however, only 6 per cent. of the total deaths occur, and above average in 
later life, most of all at 65-70. The rate for Class III keeps fairly close to average at all 
ages. At all over 45 (which furnish 86 per cent. of the total deaths) there is a constant 
mortality order, consisting of an uninterrupted fall from a Class I or Class II maximum 
(Class IT except at 65-70) to a Class [V minimum, with an excess for Class V over Class IV 
which is common to all ages over 35. This, indeed, is naturally the order displayed in 
Diag. 3, though in comparison with other causes of death the general impression there 
conveyed is one of uniformity. | 

The occupations of lowest and highest mortality from this cause (Table F) are as 
follows :-— 

Occupations in Order of Mortality from Chronic Nephritis. 




















Lowest Morra.ity. HicgHest Morratiry. 
Occupation Group. C.M.F. as Occupation Group. O.M.F. a 

4 Woodmen rs. Ree a 2 270 13 Tin and copper miners ...| 75-5 | 2,188 
15 Slate miners and quarriers...) 9:8 284. 52 Rag grinders in .- pe 2A epee 
85 Machine compositors 11-7 339 152 Publicans ... , sea) 2 aoe 2,264 
14 Stone miners and quarriers...| 14-7 426 19 Pottery dippers, glazersetc. | 79-5 | 2,304 
72 Millers 14-9 432 153 Barmen ae - tA) 88*F 2,571 
12 Iron miners ... Pe a DFO) 435 36 Coppersmiths i ...| 94-2] 2,730 

76 Tobacco factory operatives | 16-2 470 57 Wool spinners and piecers ...| 99-9 2,896 - 
151 Gamekeepers 16-7 484 51 Cotton blowroom operatives | 102-9 | 2,983 

3 Farm bailiffs 16-7 484. 13a Tin and copper miners be- 

25 Chemical workers ... 17-4 504 low ground a ...| 118-6 3,438 
38 File cutters ... th en] Bs | 6,232 





The ten occupations of lowest mortality include three out of the six of rural type 
included in the abstracts, and the rates for the other three are also low, their C.M.F. ratios 
being as follows—farmers, 722; agricultural labourers, 600; gardeners, 577. It appears, 
therefore, that this disease is associated with the conditions of urban life, and in each of” 
the years 1911-14, for which alone the comparison can be made on existing tabulation, 
its mortality increased with each stage of urbanization, from a minimum in the rural 
districts to a maximum in London. ‘T'wo of the occupations of highest mortality are of 
known lead risk, viz., pottery glazers (see page li) and file cutters, who, though experiencing 
no mortality from lead poisoning in 1921-23, have consistently done so in the periods 
covered by previous reports. 

No less than four of the ten occupations of highest mortality—publicans, barmen, 
pottery dippers, glazers, etc., and wool spinners and piecers—are also included in the 
corresponding list on page xlvii for cirrhosis of the liver. This confirmation of the accepted 
view that alcohol promotes chronic nephritis is supported by the correlation value obtained 
for the C.M.F.s for cirrhosis and chronic nephritis of 162 occupations (excluding file 
cutters and barristers, each returning only one death from cirrhosis) of + -419 + -044. 
Its correlation with cerebral hemorrhage ( +-658 + -030) is stated on page XXXII. 


Diseases of the Prostate consist almost entirely of hypertrophy of this organ, of the 
considerable mortality from which almost 85 per cent. occurs at ages over 65, and so is 
ignored in determining the C.M.F.s stated in Table 2. These are therefore unreliable, 
and as it happens, misleading, the excess shown for Class II over Class I disappearmg when 
all ages of importance are taken into account. To obtain a satisfactory summation of 
the age group mortality rates shown for the social classes it has therefore been necessary 
to determine the number of deaths which the occupied and retired population over 45 
years of age (under which mortality is negligible), which actually yielded 6,250 deaths, 
would have yielded at the age rates of the various classes. ‘These prove to be as follows :—I, 
8,629; Il, 8,036; III, 5,790; IV, 5,138, and V, 5,032, corresponding percentages of 
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the general average being 138, 129, 93, 82, 81. The overstatement of occupational mor- 
tality at ages over 65 (page xi) must prejudice the reliability of this comparison, but in 
dealing with a form of mortality so much restricted to old age it seems necessary to run 
this risk, which is of the less consequence, as it happens, because the overstatement probably 
increases from Class I to Class V, and so its effect is presumably to make the contrast just 
set forth less than it should otherwise be. As in many other cases (Diag. 3) the chief 
contrast is between Classes I and II and the three working class strata. This feature 
increases with age (Table G), being at a maximum at 70-, when the rates for Classes ITI-V 
are all very similar, though both at this age and 65-70, the continuity of mortality decline 
from the Class I maximum to the Class V minimum is uninterrupted. In earlier life social 
gradation is less regular, though it is perhaps significant that it is much less evident for 
the 857 deaths at 55-65 than for the 103 at 45-55. This suggests, as indeed seems probable 
on other grounds, that the class differences recorded by the figures are less of fact than of 
diagnosis. Deaths from this cause, being uncommon under 55, are more likely to be noted, 
when they do occur, in Class I than in Class V. At 55-65 such deaths are becoming fairly 
frequent and, being looked for, are found to an extent not varying greatly with class. 
In old age, however, there is much evidence to show that the search for causes of mortality 
is prosecuted with less ardour than at earlier stages of life, and if this is so it is easy to 
understand why the class gradation increases again after 65. 


Other Diseases of the Genito-urinary System include chiefly cystitis, urethral stricture, 
urinary calculi, and diseases of the kidney other than acute or chronic nephritis. Table 2 
shows that the chief feature of the social distribution of mortality from these diseases 
is large excess for Class V, the C.M.F's. for the other four classes being all within 10 per 
cent. of average. This distribution is very clearly marked at 35-45 (before which age 
the mortality in question is of very little importance), becoming less so as age advances, 
till in old age (over 65) it has disappeared, and at 70- excess for Classes I and II dominates 
the picture (Table G). In view of the nature of many of the diseases concerned it seems 
possible that the distribution in earlier life may be related to that of venereal disease (see 
page xx), but without examination of the causes returned individually no definite con- 
clusion can be arrived at on this point. 


Old Age.—The C.M.F.s compared for the social classes in Tables 2 and 3 are to some 
extent misleading as, taking no account of ages over 65, at which 99 per cent. of the 
total deaths so certified occurred, they merely indicate the extent to which death has 
been attributed to premature old age. This is done to a widely varying extent in different 
sections of society, the class ratios increasing from 29 per cent. of average for Class I to 194 
for Class V (Table 2). 

But if, in order to include all the deaths so returned, all ages at which such deaths 
have occurred are taken into account, asin the similar case of prostatic disease (page xlviii), 
this class contrast is considerably reduced; though it still remains large. The rate for 
all occupied and retired was 2,543 per million, but at the age rates recorded for the 
social classes it would have been as follows—Class I, 1,351; II, 2,218; III, 2,515; IV, 
2,875, and V, 3,160, yielding ratios of 531, 872, 989, 1,131 and 1,243 per 1,000 respectively. 
So the attribution of death to “old age” is at a minimum in Class I and increases 
uninterruptedly to a maximum for Class V. The class intervals are very regular, except 
that that between I and II is about twice as great as the rest. This evidence coincides 
with much more already quoted in suggesting that death certification is most careful and 
precise for the upper social ranks, and becomes progressively less so from Class I to 
Class V. There are doubtless deaths for which a certificate of “ old age” represents all 
the known facts, and is therefore appropriate, but the fact remains that the necessity 
of resorting to this indefinite form of certification is experienced in proportion, broadly 
’ speaking, to the poverty of the patient. 


_ Suwicide—The death-rate does not vary greatly with social class, but is in excess for 
Classes I and II, especially the latter (28 per cent.) and somewhat below average for III-V 
(Diag. 3). The rate for Class II is in considerable excess at all ages under 65 (Table G) 
and that for Class I at 25-45. Excess for these classes forms the main feature of the 
class distribution at all ages under 65, as expressed in the C.M.F.s (Table D and Diag. 3), 
but at 65-70, and especially at 70- , there is a tendency to increase of suicide with increase 
of poverty, from Class I to Class V, contrasting with the excess for Classes I and IT at 
earlier ages. In its general form the social distribution of mortality from suicide resembles 
that from cirrhosis of the liver. In both cases mortality is in excess only for Classes I 
and IJ, more so for II than I, though the excess is not nearly so great for suicide as for 
cirrhosis, and in both a large fall from the Class If maximum to Class III is followed by 
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a vise for Class V. But for cirrhosis the range is much greater, and the final rise starts 
with Class IV. It is not necessary to infer from this similarity that alcohol is the chief 
cause of suicide, but a considerable association between these two causes of death is 
indicated by the correlation co-efficient for 163 occupations (excluding barristers, whose 
cirrhosis rate is based on a single death) of -+ -373 + -045. 

The distribution of suicide was very similar in 1910-12, a pronounced Class I] maximum 
applying to both periods. This class includes shopkeepers, a large body of men very prone 
to suicide. Although Class II furnishes the highest mortality, Table 3 shows the proportion 
of deaths from suicide as rather larger for Class I. Hach of these classes is in great excess, 
from this point of view, of the others, the chances of death from suicide being nearly twice 
as great for Class I as for Class V. | 

The occupations returning lowest and highest mortalities from suicide are as 
follows :— 


Occupations in Order of Mortality from Suicide. 























Lowest Morrauiry. Hicuest Morratiry. 
Occupation Group. C.M.F. alah Occupation Group. C.M.F. Mrastec 
36 Coppersmiths —- — 53 Cotton carders 44-3 | 1,823 
95 Slate masons By — ~- 139 Medical practitioners 48-9} 2,012 
135 Roman Catholic priests = —- 51 Cotton blowroom operatives} 49-9 | 2,053 
15 Slate quarriers +2 | fae 230 63 Hosiery frame tenters 55:0 | 2,263 
136 Nonconformist ministers ...| 6-9 284 118 Stevedores ... ; 56-5 2,520 
61 Wool weavers eb et vipa 288 152 Publicans 63-4 2,609 
€8 Hat formers, plankers, 74 Brewers a8 64-4 | 2,650. 
stiffeners ... 7:3 300 13 Tin and copper miners 74:9 | 3,082 
100 Rubber workers 7:3 300 50 Wool sorters... a yet: 0! 3,214 
142 Music teachers 8-5 350 134 Tin and copper miners be- 
114 Tram drivers 8-8 362 low ground ; x.) 94°23 3,877 
1 





Three occupations, all of small size, were free from suicide during the three years. ‘Two 
of the three groups of clergy distinguished figure among the ten occupations of lowest 
suicide mortality, but the third, Anglicans, holds position (Table F) and ratio (Table D), 
93, 1,008. xcept for the two clerical occupations those of lowest mortality seem on 
the whole very diverse. Of the ten highest rates it seems significant that four are returned 
by textile occupations (16 in all). Two are obvious instances of the association with 
alcoholism discussed above, and one, medical practitioners, presumably to some extent 
represents a consequence of constant occupational contact with convenient means of 
suicide. The rates for Cornish miners suggest that in their case at least excessive mortality 
from natural causes serves rather to promote than to discourage suicide. 
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Accident.—Diag. 3 shows that mortality from this cause increases from a minimum 
of 70 per cent. in Class II to a maximum of 129-4 per cent. in Class IV (Table D), the 
main movement thus being increase downwards along the social scale, though the rate 
for Class I is a little higher than that for Class II, and the rate for Class V a little lower 
than that for Class IV. Table G largely supplies the explanation of the excess for Class I 
over Class II, as it shows that it chiefly applies to ages 16-20 and 20-25, at the latter of 
which mortality is at its highest for Class I. This presumably means that expensive 
modes of accidental death, such as mountaineering, are more indulged in by this class at 
the adventurous stage of life than by any other. In old age (70-) the gradation is strictly 
on social lines, from a Class I minimum to a Class V maximum, and as accidental death at 
this tume of life often results from lack of care of persons unable by reason of infirmity to 
care for themselves, it is only to be expected that this form of mortality should be distributed 
in proportion to the supply of resources, both financial and intellectual, available for the 
care of the infirm. The fact that at ages under 70 the rates. for Class IV exceed those 
for Class V (except at 45-55, when they are equal) seems to imply that on the whole Class IV 
occupations are of a more dangerous nature, and in illustration of this it may be poimted 
out that of the ten occupations quoted below as of highest accident risk six belong to 
Class IV, and four to Class III, but none to Class V. ; | 

It may probably be said, then, that there is a strong general tendency for accident 
risk te merease downwards along the social scale, from Class I to Class V, but that this 
movement is reversed as between Classes I and II in youth as the result of adventurous 
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sport, and as between Classes IV and V at the working ages generally, by higher occupational 
risk, so that it only becomes manifest in this case after working life has ceased. 

The occupation groups of highest and lowest accident mortality are shown by Table 
F to be as follows :— | 


Occupations in Order of Mortality from Accident. 


























Lowest Mortatity. Hicuest Morrariry. 
Occupation Group. C.M.F. able D) Occupation Group. C.M.F. A seit 
19 Pottery dippers glazers &c. — — 7 Coal hewers and getters ...| 102-6 | 2,081 
10t Brushmakers f ee ard eas: 158 90 Building trade foremen ...| 103-0 | 2,089 
76 Tobacco factory operatives 8-6 174 96 .- Platelayers ... ue ...| 109-9 | 2,229 
71 Boot factory operatives (not | - 14 Stone miners and quarriers...| 110-5 | 2,241 
clickers)..." 2. oo OT 176 6 Coal mine — subordinate 
88 Bookbinders 8-7 176 _ _ Superintending staff ...) 131-2 | 2,661 
47 Watchmakers 8-9 181 117 Bargemen and boatmen ...| 146-5 | 2,972 
59 Wool doublers 9-3 189 10 Coal mine—miscellaneous 
60 Cotton weavers IT 6 223 underground workers ...| 152-7 | 3,097 
41 Metal polishers 11-2 227 9 Coal mine—persons making 
114 Tram drivers 12-8 260 and repairing roads ..| 161-4 | 3,274 
109 Railway shunters, points- 
men, etc. ... ...| 164-2 3,331 
8 Coal mine—conveyors of 
material to shaft Hh 2hle 3d 4,286 
a ee ee 


It is a striking testimony to the safety of the tram, commented on in the Statistical 
Review for 1924 (Text, page 110), that tram drivers find a place in a list of the ten occupa- 
tions, out of so large a total as 178, of lowest mortality from accident. The list of highest 
mortalities is very much what might have been expected. It will be noted that it is made 
up to half its extent of coal mining occupations, all five of the underground coal mining 
occupations in Table F being included. Of the other five, two, platelayers and shunters, 
belong to railway, and a third, bargemen, to other transport. Transport may, indeed, 
claim a large share in the highest risk of all, that of conveyors of material to the mine 
shaft, and the transport and mining occupations, seeing that the latter include stone 
miners and quarriers, account for nine out of the ten highest risks in the list, the one 
exception being builders’ foremen. And, presumably, the highest accident risk of all is 
that of another transport occupation, merchant seamen (Appendix B), though the 
form m which the deaths are returned only enables us to state their C.M.F. from all forms 
of violence at 389-7, the highest rate in Table C for suicide and accident combined being 
coal mine conveyors of material to shaft, 236-3. 


Lead Poisoning.—As only 150 deaths of males from occupational lead poisoning were 
recorded during 1921-23 this cause of death is no longer given a place in the abstracts, 
but the 150 deaths are shown, by occupation (and in some cases industry) and age,$in 
the following table. 


Pasie 7.—Occupational Lead Poisoning—Number of deaths of Males aged 16 years and 
over by Age and Occupation, and Crude Death-rate per million living, 1921-23. 
Notie—The numbers after the title of the occupation are industry code numbers. : 


| | 
| 





Total over 16. 
Occupa- | 70 
3; Occupation. . Crude |/ 16— | 20— | 25- | 35- | 45- | 55— | 65—| and 
ode Deaths. | Death- up. 
No. rate per 
million. / 








100 | Employers and Managers (Bricks and Pottery) 


1 99 —}|;—!] —| — NE ae tg 
' 161 | Foremen (Bricks and Pottery) .... MM. ue. 1 217 PeS HEA SSS IP) SE) See eee tee Fe 
105 Potters, Ware Makers, Casters and Finishers.... 1 4] = = ag =e 1 al ss ve 
107 | Pottery Dippers and Glazers _ .... ae fe 7 3,348 —; —/} — + 1 2; —};| — 

. 108 | China and Earthenware Kiln and Oven Men 
(063)... re xt axe _ " 17 1,060 — | —| — 8 3 5 1}; — 
103 | Brick and Tile Kiln and Oven Men (060-2) .... I 63 —|},— | — | =| — 1; —; — 






































_ 141-9 | Chemical Process Workers in Red and White 
Gekend ers (O00) 68. ju ce 
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TABLE 7—continued. 







































































a a a a a a RB I SN OS a a 
Total over 16. | 
Occupa- ee a | 70 
ao Occupation. : Crude 16—.| 20— | 25—.|\35— | 45— | 55- | 65—- | and 
i Deaths. | Death- up. 
ay rate per 
million. 
152 | Paint Grinders .... 2 313 —|o—} — 1 Laps Pp 
158 | “Other” Skilled Paint Makers (090-2*) j 1 340 —}; —| —}| —| — 1); —}|} — 
160 | Employers and Managers (Plumbing) (467) . 2 122 —} —}| — 1] — rT} =} — 
279 | Blast Furnace Workers, unskilled (110) 1 47 —|} —} —}| —|] — 1) hl Bee 
171, 278,| | Persons engaged in the Smelting of Zine and 
279 Spelter (122) .. 4 3,463 —) =!] =|] = 1 1 2); — 
Persons engaged it in n Rolling Mills, Tube and 
Pipe Making—Non-Ferrous Metals ae, 
169 Foremen ie i 1,255 —; —}| —)|] — 1 —; —]}] — 
178 Rollers as 1 281 — |) =| — fee 1 lege lee 
278 “ Other ” Skilled Workers _ 2 560 —} —} —}] — 1 1; —| — 
183 | Iron Foundry Labourers 1 9 —;} —} —]}] — cS ia i 
222 Boiler Makers, .. &c. ib 7 —|}| —} —J} oo} — 1 —} — 
235 | Gas Fitters “ 1 27 | da ee Lj S28) ah 
242 | Lead Burners J 327 —!} —}| —] — loli} =u) fai — 
251 | Pipe Fitters 1 63 —; —} —|] —-)} — Li = fh 
252 | Plumbers .. a. 14 98 —|; — 1 2 5 3 2 1 
253 | Plumbers’ Labourers _.... es il 35 —/; —} —)|} — Le SS | 
264 | Tinsmiths and Sheet Metal Workers .... 2 20 —;| —}| —} — dif | 1 
302 | Accumulator Makers and Pasters s we 1 731 =e LS ial eee as 
470 | Employers and chaame (eos Woreane) ss 1 16 — | ima Si Sale A 
474 | Carpenters : ee i 2 —| ~~} —|-— Lal gehen 
476 | Coachbuilders —... 1 15 —}| —}| —} — 1) ee 
477 | Coopers at Red and White Lead Works § (090)... 1: | 4,065 ities toca | sai. c- |= 1 
522 | Hand Compositors os ¥ 3 35 =) = SS a 1 1 a = 
529 | Printing Machine Minders 1 18 SS St SL geile ee iets 
531 | Printers (so returned) ; wate wees bes 1 21 —}; —|] —); =} = LY ppm ee ee 
590 | Employers and Managers (Painting and 
Decorating) ey. ae Be + 121 —}| —| -—-] = 2. |. 2); — 
- 591 | Foremen (Painting) ry ee a 1 138 Se) ey I 1}; —; — 
592 | Painters and Decorators ee a hs 63 136 —| —| —| 14} 24} 15 7 3 
599 Painters’ Labourers, &c. 1 24 1 —} —}| —} —}—}] —] — 
602 Rubber Mixers, Spreaders, and Moulders 1 95 — — — -- — 1 —| — 
729 | “ Other”? Road Transport Workers _ .... 1 14 —}| —|; —|; — 1) —| —j} — 
931, 933,| Clerks (not Civil Service or Local Authority) lf 1 wae Ly 
939 
970-1 | General and Undefined Labourers _.... itt 1 0 —} —} —)}].— 1|/ —) —} — 
, All Occupied and Retired Civilian Males _.... 150 4 1} — I 32} 56) 38} 16 6 
* Industry 090, Manufacture of Red and White Lead. {+ Employed by a firm of Painters and Decorators. 


Lead mortality may be seen from this table to be almost confined to three occupa- 
tions—potters, painters, and plumbers—-which furnish 80 per cent. of the deaths. Including 
employers and managers, foremen, and labourers in each case, the deaths in Table 7 may 
be summarized as follows :— 


Per cent. 

| of total. 
Potters f 45 % " si eo 18 
Plumbers .. M. 5 8 ‘a naam i) 12 
Occupations akin to pling” oo hse Rt: «s zt 3 
Painters and decorators .. 6 By Scope 46 
Other deaths probably due to paint ae be 2. tigre 
Workers in white and red lead... bin oe ai v 5 
All other occupations a4 * bis seh Gat hae Bee 15 
Total... 53 sh NTE? a 100 


In arriving at these figures the death of a lead burner, or chemical plumber, has been 
included with other deaths of plumbers. The occupations classed as akin to plumbing 
are gasfitters and pipe fitters, both of whom, like the plumber, make pipe joints with red 
lead, and tinsmiths, who, like the plumber, use lead in the form of solder. The two deaths 
classed as probably due to paint, though not of painters, are those of a coachbuilder and 
of a clerk employed by a firm of painters. The first implies occupational association with 
paint, and the clerk may have been a painter given clerical work by his painting firm 
because of lead poisonifg, or if not may have been brought into close occupational associa- 
tion with painting. The seven white and red lead workers include three chemical process 
men in lead works, two paint grinders (using these materials), one other paint worker, 
and a A COOpEr in a lead works, 
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The 23 deaths in miscellaneous occupations include five in printing, and four each 
im zinc smelting and in the rolling, &c., of non-ferrous metals, so the mortality is very 
closely confined to occupations of known lead risk. 


The. degree of risk in each case is andicated, in a very rough way, by the death-rates 
in Table 7. As the numbers are so small no attempt has been made to allow for variations 
in age between the occupations compared. The most serious risks appear to apply to 
certain of the pottery occupations, but by far the greatest number of deaths (46 per cent. 
of the whole) occurs amongst painters. 


It may be of interest to record the deaths from chronic lead poisoning not returned 
as occupational in origin during the same period (1921-23). ‘These amounted to ten, seven 
of males and three of females. Three were attributed to lead in drinking water and one 
to lead in beer. Three more were due to the drinking of water from a household hot water 
boiler containing lead and copper compounds. ‘Three were ascribed simply to chronic 
lead poisoning without record of its probable source. As these were all of adult males, 
it seems possible that they were of occupational origin. 


As it has recently been stated that lead confers such complete immunity from cancer 
that lead burners never die from this cause, their record has been examined on this point. 
During the three years these men, 1,018 in number at the census, suffered two deaths 
from cancer, in both cases of the stomach, one at 45-55 and the other at 55-65. The 
crude death-rate resulting from these figures is 0:65 per 1,000, comparing with 1-74 for 
the occupied and retired. But from such scanty data the only certain conclusion to be 
drawn is that lead burners can die from cancer like other péople. The cancer ratios (Table 
D) for the chief lead risk occupations are as follows :— 


Group No. . 
19 - pottery dippers, glazers, &c. .. ee A by eel Mad 3) 
20 china, &c., kiln and oven men ig ae *, a 1,564 
42 plumbers ue He P: 44 shia dale 34 ne 839 
98 painters and decorator a rm 3 7 SOP SE O69 


MORTALITY OF OCCUPATIONAL GROUPS (pp. 5-116). 


_In the following pages the mortality of the various occupations, both from all causes 
jointly and from those distinguished in Tables C D and F, will be compared from the 
points of view of each of the two latter tables. That is to say that the ratios of the occupa- 
tional C.M.F.s to the mean for al] occupied and retired civilian males will be studied in con- 
junction with the “ positions ” recorded in Table F for each occupation under each cause. 
In the preparation of this table, the C.M.F'.s for each of the 178 occupational groups in- 
cluded in it have been arranged in order of magnitude for each cause of death dealt with, 
starting with the lowest. ‘Thus, for influenza, the C.M.F., 6-2, for barristers is the lowest 
in the occupational list, and is given position 1, while that for grinders of cutlery, 106-7, 
is highest, as expressed by position 178. It is thus possible from this table to ascertain 
not only the highest and lowest occupational mortalities, from the various causes, as stated 
in lists in previous reports, but the precise rank of every occupation under every cause 

dealt with, whether it is found near the top or bottom of the list or intermediately. It is 
only necessary to remember that rank 1 means lowest and rank 178 highest occupational 
mortality under each cause, in order to read the table. In some cases a few occupations 
return no deaths from a certain cause. ‘This is indicated by the sign — in the table, and 
the occupation of lowest recorded mortality then takes rank after these. Thus, seven 
occupations with no recorded deaths head the list for diabetes, and the highest numbered 
position is then 8. Occupations returning the same C.M.F. are given equal rank, following 
that of highest rank above theirs, but if there are two of them, the next rank is missed, 
and. if three, the next two ranks, kc. Thus, Anglican clergy, bank clerks, and clickers all 
return the same diabetes C.M.F., 9-5, and are all allotted rank 61, which happens to be 
followed by three other occupations each of C.M.F. 9-6, and each receiving rank 64, the 
next being 67. In interpreting the figures extracted from Table F, confusion will be avoided 
by bearing in mind that high rank corresponds with low mortality. 


All occupation groups for which C.M.F.s are shown in Table C have been included 
in Table F', even though a few of them are merely sub-divisions of others. Inthe 
followmg pages the first figure quoted for an occupation after any cause is its position 
for that cause in Table F, and the second the ratio of its C.M.F. for that cause to that 
of all occupied and retired males, taken as 1,000 (Table D). Thus, for waiters, cancer ~ 
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(178, 2003) means that their cancer C.M.F., 257-2, is the highest for any of the 178 
occupational groups compared, and is 200-3 per cent. of average ; and for Anglican clergy, 
phthisis (6, 321) means that five occupations yield lower rates than their C.M.F. of 52-5, 
which is 32-1 per cent. of average. Naturally, these indices point very much in the same 
direction, but each forms a useful supplement to the other. ‘The same ratio, for instance, 
may be of much more significance for one cause than another. Occupational mortality from 
some causes, such as phthisis, varies much more than from others, such as cancer, and we 
find accordingly that the same ratio is more significant for cancer than for phthisis. Waiters 
(178, 2003) have twice the average mortality from cancer, and tobacco factory operatives 
(160, 2002) from phthisis, but for waiters this implies the highest cancer mortality of the 
178 occupations, while the phthisis mortality of tobacco workers is exceeded by that of 
18 other occupations. 


On the other hand, as a certain number of small occupations, mcluding 14 sub- 
divisions of the 164 occupation groups dealt with, have been included in Tables H and 
F on account of some special risk involved, the occupations of highest mortality tend to 
be smaller (in numbers at risk) than the average. For this reason average mortality 
implies a position less than half way down the list, which would of course be 89 or 901m a list 
of 178 occupation groups. Thus group 145, journalists, etc., whose total mortality is 
nearest average with a ratio of 1003 (Table D), hold position 77 in Table 1, well above 
midway ; and position 89 in this table is held by group 147, proprietors and managers 
of theatres, &c., whose C.M.F. ratio in Tables B and D is 1020. 


1-5. Agricultural occupations as a whole return, as always, a very favourable mortality 
experience. For the whole Order, comprising 876,400 males aged 20-65 at the 1921 
census, the mortality ratio (deaths which actually occurred at these ages per cent. of 
those which would have occurred if the mortality at each age had been that of all occupied 
and. retired civilian males) was only 68; and for each occupation distinguished it was 
below average, the highest ratio being 87 for a comparatively small group of 2,687 estate 
labourers (Table A). This mortality is distinctly below that of the rural districts in 
which agriculture is mainly carried on. The rates in 1921-23 for agricultural labourers, 
whose mortality is slightly above that of agriculturists in general (69:68, Table A), 
compare as follows with those for the rural districts in 1921-23 at certain ages :— 


Deaths per 100,000 Lnving. 


Agricultural Rural Districts. 
Labourers. All Males. 
25-35 L. i se BA 340 ne = 385 
35-45 se og Eas em 416 Bis eh 517 
45-55 a Si ore Sie 730 oe re 848 


BBPOD yon, Aad Sa rn 1,727 WE aS. 1,905 


As the population of the rural districts is largely composed of agriculturists (in 1921 
the number of males aged 20-65 engaged in agriculture in England and Wales was 42 per 
cent. of the number at the same ages enumerated in the rural districts) the contrast in, 
mortality between agriculturists and the population amongst which they live must be 
considerably greater than that expressed by the above figures. The extent of this 
advantage at different periods of life (over the general average for all areas, urban and 
rural) can be seen in Table B for the five agricultural occupation groups distinguished in 
the abstracts. Generally speaking, it is large in early and middle life, and considerably 
less in old age. Farmers, especially, start working life with a very great advantage, 
which in their case is reduced almost regularly as age advances. In early life their 
mortality is much lower than that of their labourers, but from 35 on very much the 
same. 


One of these occupations, that of Farm Bailifis and Foremen, is remarkable as 
returning the lowest mortality, as measured by the C.M.F. of the 178 occupation 
groups dealt with in the abstracts. This may be seen from Table EH, which shows that 
these men come first on phe list (7.e., have the lowest C.M.F.) at 20-65, second at 25-35 and 
45-55, third at 55-65, fourth at 35-45, and seventh at 20-25—a remarkable record of 
consistently low mortality as compared with other men of the same ages. At ages over 
70, however, their rate is rather high, being exceeded by those of only 34 other occupa- 
tions (but see page xi). 
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The consistently low mortality of farm foremen during the working period of life 
is a feature common also to other groups of foremen, as follows : 


Position (Table E). 





Ages. 
20-65 20- 25- 35- 45-— 50> 65- T0- 

Farm bailiffs, foremen 1 7 2 4 2 3 20 144 
Woodworking foremen .... 5 47 9 i 12 12 54 58 
Builders’ foremen .. me ia tL) 11 thy’ 8 peg! 20 5 94. 
Coal mines, subordinate 

superintending staff .. 27 26 48 7 24 57 119 163 
Railway officials... wt Hel — 18 8 15 22 62 42 


The first three of these groups are the only ones out of the list of 178 described as 
foremen, but the fourth is evidently of the same nature. At all ages under 65 each of 
these groups of foremen stands high in the list of 178 occupations, the lowest position 
being 57th at 55-65 for the mining superintendents. So consistent a record requires 
explanation, and two possible reasons for it suggest themselves—(1) selection for promotion 
to foreman rank partly on grounds of health, and (2) a tendency to exaggeration of industrial 
status in filling up the census schedules. As to (1) it seems unlikely that a man of bad 
health record or subnormal capacity for work would be selected for the post of foreman, 
but how far such conscious or unconscious application by employers of the test of physical 
fitness in selecting foremen suffices to account for their low mortality must remain 
uncertain. As to (2) there is evidence in the tables of a tendency to magnification of 
office in the statement of occupation on the census schedules by the persons concerned 
which probably does not apply in like degree when entry of their occupation in the death 
register has to be made by an official not subject to the same very natural tendency. If 
in this way the population of foremen tends to be overstated while their deaths are not, 
under-statement of their mortality must result. It may be noted in Table A that the 
mortality of company secretaries and registrars, and of heads of commercial office depart- 
ments, is remarkably low, much lower than for the Church or any other profession, for 
which, generally speaking, correspondence between the entries in the census schedules 
and the death registers must be good, owing to the existence of an occupational definition 
in the form of a professional qualification. Unless physical qualifications are a very 
important factor in regard to promotion in commercial as well as in manual work, the 
second explanation seems the more applicable in this case. 

It would appear, therefore, that farm bailifis owe their proud position to the conjunc- 
tion of two favouring influences—agricultural occupation and foreman status. Like the 
mining deputies, &c., they fall away sadly in old age, their mortality at ages over 70 being 
32 per cent. above average (Table B). Selection has naturally ceased at these ages, but 
such a reversal of experience of earlier life is not to be explained on this ground alone. 
The unreliable nature of the death-rates at this age (page xi) has to be borne in mind. 

Table D shows the mortality of farmers to be below the average from every cause 
distinguished in that table (and these in combination represent 86 per cent. of their total 
mortality—Table C) except diabetes, appendicitis, and suicide. ‘The excess of 31 per cent. 
from diabetes may be associated with free consumption of an abundant food supply (sce 
page xxxi). Itresemblesthe only other disease, mortality from which specially affects farmers 
—appendicitis—in its record of special fatality to the more comfortable classes (Diag. 3). 
These facts suggest that farmers, whose C.M.F. ratio from digestive diseases generally, 
98-5 per cent., 1s out of proportion to their ratio of 67-4 per cent. from all causes jointly, 
may suffer from the effects of good living, even though this is not recognized as a cause 
of appendicitis. Excess of suicide amongst farmers is common also to their bailifis, and 
may find its explanation in the peculiar anxieties and risks of a calling so much at the . 
mercy of the weather. 

Gardeners return a very consistent record of low mortality, the only cause in excess 
being, again, appendicitis. Consistently low mortality from all the causes distinguished 
in Table D is, indeed, a characteristic of all the agricultural occupations. It reaches its 
maximum, for that table, with agricultural labourers (including shepherds), whose 
standardized mortality is above average from no cause, though it just reaches average in 
the case of suicide. No other occupation except carpenters can claim this distinction. 


6-11. Coal Mimers.—As a whole, but excluding the subordinate superintending staff 
(group 6), these workers suffered a mortality at 20-65 in excess of average by 3-4 per cent. 
(Table B). This is a new experience, previous reports of this series having consistently 
shown them in a favourable position at these ages. After 65 the excess increases to about 

(B 34/3490)Q p 4 
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15 percent. As this happens to be one of the few occupations the 1921 returns for which 

are fairly comparable with those of earlier censuses, their mortality per 100,000 at each 

_ age is compared as follows with that for 1910-12, for all ages common to the two reports :— 
20-25. 25-35. 35-45. 45-55. 55-65. 

190-12 > 0 383 439 670 1,265 3,007 

1921-238 .. oes 377 416 629 1,116 2,823 


At each of Ae five ages mortality has declined, but not so much as for other 
occupations as a whole, percentage reductions for coal miners and for all occupied and 
retired civilian males between 1910-12 and 1921-23 comparing as follows :— 
20-25. 25-35. 35-45. 45-55. 55-65. 
Coal miners (7-11) Ly 1-6 5-2 6:1 11°8 6-1 
Occupied and retired .. — 15°3 19-5 21°L- bees 
The mortality of coal miners at these ages bore the following percentage ratios to 
that of the occupied and retired generally at the two periods. 
20-25. 25-35. 35-45. 45-55. 55-65. 
1910-12 |... HV. 109 93. 84 86 100 
192} 2S jos re 107 104 £08 97 110 


Thus, a very slight improvement in relative mortality for miners at 20-25, an age 
group of the occupied population which did not share in the general reduction applyimg to 
higher ages, is accompanied by a very definite deterioration of their position at each 
subsequent age, greatest at 35-45, at which age their former advantage was at its height. 
Indeed, it is only at 35-55 that miners now hold any advantage at all. 

These changes are noted in the Report of the Royal Commission on the Coal Industry 
(1925), page 196, which goes on to suggest that this relatively increased mortality among 
coal miners may possibly be due to the large number of men who entered the industry 
during and after the war, and who were, perhaps, less robust than the average coal miner 
before the war. A memorandum on this subject prepared in this Department is printed 
as Appendix 32 to the Commission’s Report. It pomts out that practically all causes 
of death except accident have contributed to the deterioration of the comparative mortality 
of coal miners, as shown by the following table. 


TABLE 8.—Mortality of Coal Miners (7-11) from various Causes per cent. of that of All Occupied 


and Retired Males, 1910-12 and 1921-23. 





Standardized 
55-65. Mortality 
(C.M.F.). 


25-35. Jo—45. 





1910- | 1921~] 1910-} 1921-] 1910-) 1921-] 1910-| 1921-4 1910-) 1921- 
12. 23. 12. 23. 12, 23. 12. 23. | 12.* | 23.7 














All causes ag sing ny ju 93 104 84 98 86 97 100 110 92 103 
Tuberculosis ... ot a Sie Do se 52 75 58 is: 66 90 56 77 
Cancer . : rd 73 82 TP ALOS 79 85 78 86 78 87 
TMncdate’ of the Neredas Sy sie hg a 85 105 78 91} 73 104 102 116 85 105 
. » Circulatory System 88 85 82 86 93 88 | 100} 105 93 95 
. » Respiratory System 84 { 102 82 97 102 110 134 149 109 ion 








“8 » Digestive System ...| 85 91 66 83 68 77 88 90 78 86 
m .,  Genito-urinary system 65 92 15 83 54 TT 76 83 67 81 
Phthisis On MGS 0g Wiad vg 49| 741 56] 72) 75] 88454) 976 
» Diabetes a if! io BB 83 88 | 100 60 62 48 41 60 64. 
Tabes Dorsalis and General Paralysis 
of the Insane > ba Fe Pe ea [24 71 90 69 96 76 90 12 5) 
Cerebral Heemorrhage a my 75 100 71 91 62 98 103 | 116 86 109 
Valvular Disease of the Heart ent 2 eCOrLa oe 85 92 95 107 105 119 97 107 
Aneurysm Lt A We wef — 56 67 82 64 71 68 71 66 
Bronchitis ay ee, aia AX 60 100 94. 90 109 114} 149 180 134 } 149 
Pneumonia ... : a sit Soi al 80 99 99} 1064 Ill lll 96 | 107 
Cirrhosis of the: Liver . a orale: 4 ol eee 50 25 50 47 61 77 54 58 
Bright’s Disease ce vs ae 64 89 67 82 45 60 70 80 61 76 
Suicide a At te the Ct 78 52 80 | -~ 54 74. (74 | 104 58 86 
Accident Ba. ie B. Se) 2841 2704 1.249) eOb1Sb (233840 232 14216.) 209.1, 2464. 2ar 





* Relates to ages 25-65. + Relates to ages 20-65. 
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Although the basis of the C.M.F. figures compared differs slightly at the two periods, 
covering ages 25-65 for 1910-12 and 20-65 for 1921-23, yet, as comparison is made in 
each case with the corresponding figure for all occupied and retired males, it can be little 
affected by the slight widening of the basis at the later period. 


The only causes distinguished in the table yielding lower C.M.F.s in 1921-23 than in 
1910-12 as compared with those for other occupations are aneurysm and accident, for 
the latter of which the relative change is slight, though the actual reduction of mortality 
is large. As to other causes, the memorandum referred to points out that from causes 
from which the mortality of miners was especially low in 1910-12, such as phthisis, their 
advantage is now much less, while causes showing heavy mortality for miners at the 
earlier period, such as bronchitis at ages over 45, show a still heavier mortality now. In 
weighing these facts, it must not: be forgotten that the rate of mortality from tuberculosis 
among coal miners was extremely low in 1910-12 (as it still is at all age groups under 55), 
so that, having regard to the general decline in this form of mortality it could hardly be 
expected that the same percentage superiority would continue to be maintained. With 
regard to mortality from bronchitis and pneumonia, the miners’ record from which is 
relatively unfavourable at ages over 45, we must not forget that the coal-mining industry 
is carried on chiefly in parts of the country where the mortality from these causes in the 
general population is high (see Statistical Review for 1925, Tables XLVI-XLVIII). 


Analysis by cause thus throws very little light upon the reason for the relative increase 
which has occurred in the mortality of miners. H any relative deterioration in their 
conditions of work were to blame for the change, one would expect those causes chiefly 
influenced by these conditions (particularly the respiratory diseases) to be more affected 
than others. But cancer, which one would not expect to be influenced by conditions in 
the mines, shows practically as much relative increase as respiratory disease. Possibly 
some deterioration in the type of man employed in the mines may have occurred as a 
result of the large influx of new human material which occurred during the war. This 
would presumably have the effect of an all-round increase in mortality, such as is seen 
to have occurred. Whatever the causes were which had established the coal miner in his 
favourable position before the war—selective recruitment for a physically exacting but, 
on the whole, healthy occupation may have been one—they would be likely to be much 
aflected by such a change of personnel as the war must have brought about. This, 
however, is mere speculation, though consistent with the facts. 


Coal miners are in this Report divided occupationally into six groups—subordinate 
superintending staff, hewers and getters, conveyors of material to the shaft, makers and 
repairers of roads, other workers below ground, and workers above ground. 


The distinctions between these groups are partly indicated by their titles, but can 
be better appreciated in the light of a knowledge of their differences in age. This is 
afforded by Table L of the General Report on the Census of 1921, which shows the 
numbers at different ages per 1,000 at all ages. The main features of the age distribution 
are more evident when the eleven age groups of this table are condensed to three, as 
follows :— | 


Proportion Ages. All 

“hy re j Under 20 20-55 Over 55 — ages. 
6 Owners, agents, managers si a i 35 743 222 1,000 
41 Subordinate superintending staff if A 9 823 168 1,600 
530 Hewers and getters ay ds sb oirt 6 00 820 80 ~—-:1,060 
159 Conveying material to the shaft .. * ia y 538 443 19 1,000 
58 Making and repairing roads is + ae 61 713 226 1,000 
93 Other workers below ground... 4: oT 147 683 170 ~—-1,000 
113. Workers above ground .. 3 “ aut 267 570 163 ~—- 1,000 

1,00 


Much the largest group—s3 per cent. of the whole—is formed by hewers and getters, 
who are men in the prime of life, more than half of them being between 25 and 45 years of 
, age. Next come the conveyors of material to the shaft, almost 16 per cent. of the total. 
These are chiefly boys and youths, 54 per cent. being under 20 years of age, and less than 
2 per cent. over 55. Workers above ground, over 11 per cent. of the whole, include a 
larger proportion of boys (under 14) and old men (over 70) than any other group. At the 
prime of life, 20-55, their numbers are relatively low, the youthful conveyors of materials 
alone providing lower proportions at these ages. Evidently men who can secure places 
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as hewers do not as a rule work above ground. Makers and repairers of roads form less 
than 6 per cent. of the total. Compared with other underground employments this is 
an old man’s job, the proportion aged over 55 being much higher here than in any of the 
other underground occupations distinguished. 


Table D shows that standardized mortality is 6 per cent. below average for hewers 
and getters—the main body of workers—and 18 per cent. below for the subordinate 
superintending stafi, the latter sharing the favourable experience common to foremen 
generally (page lv). Indeed, only 26 out of the 178 occupations compared in Table F 
return a lower C.M.F. than these mining superintendents. But the other four occupations 
dealt with all experienced a mortality about 20 per cent. in excess of average, the degree 
of excess varying from 18 per cent. for workers above ground to 23 for miscellaneous 
workers below. It is the youthful members of this group who experience the high 
mortality, their excess at 16-20 being 77 per cent., and at 20-25, 50 per cent. (Table B). 
Road workers are also subject to heavy mortality (55 per cent. excess) at 20-25. This excess 
of mortality is partly accounted for by accident, a risk which for coal miners in general 
is 136-5 per cent. in excess of average, reaching a maximum of 328-6 per cent. excess 
for the youthful conveyors of material (Table D). But even apart from accident the 
mortality of these “ other ’’ (group 10) workers is high. Many causes contribute to this, 
their excess of mortality at 16-20 being large from influenza, tuberculosis, cancer, diabetes, 
nervous diseases, heart disease, and respiratory disease. ‘This would suggest that the 
miscellaneous employments constituting this group are largely followed by youths whose 
health forbids the more strenuous and remunerative calling of hewer. At all ages under 
65 the mortality of hewers and getters 1s below the average for miners, indicating that 
these are picked men. At all ages their mortality from accident is below the miners’ 
average, though at most itis about double the average for all occupations. 


Apart from accident (169, 2081) Table F shows no high mortality from any cause 
for these men. Their worst position for any other cause in this table is bronchitis 
(130, 1425). . 


The mortality records have, at the instance of the Mines Department, been separately 
assembled (on pages 95-112) for the fourteen coalfields shown mm Tables 9-14, which 
deal separately with hewers aud getters, other underground workers, and workers above 
ground. 


Table 9 brings out some apparently inconsistent differences between the mortality 
experience of hewers and getters and of other underground workers in the various fields, 
which can only be noted here, without discussion. ‘The lowest rates both for hewers and 
for others underground are those of the Leicester Warwick and South Derby field, 
81-3 per cent. of the coal miners’ average for hewers and 62-2 per cent. for others. There 
is far more variation for other workers than for hewers, the highest excess for “ others,” 
24-9 per cent. in Glamorgan, also being greater than that for hewers, 21-0 per cent. in 
what may be called the West Wales field. Three fields—Cumberland, Lancashire and 
Cheshire, and Glamorgan—return rates in excess of average for both hewers and other 
underground workers, and six—Northumberland, Durham, Derby, Leicester, &c., Mon- 
mouth, and Gloucester-Somerset—rates below average for both, but the Notts. experience 
is distinctly favourable for hewers though unfavourable for others, while in the remaining 
four fields—the West Riding, both Staffs. fields, and West Wales—a rate in excess of 
average for hewers is accompanied by one below average for others. The mortalities — 
at ages are in general harmony with the C.M.F. ratios just quoted. Thus hewers’ rates 
in Leicester are below average at every age, and those for other workers in excess only 
at 20-25 and 70 and over. The hewers’ excesses in Lancs. and in West Wales are also 
very widespread. ‘There is far more local variation of mortality for above ground than 
for underground workers, and a more definite association with geographical situation. 
The rates are highest in the North of England and lowest in the Midlands, those of South | 
Wales being intermediate. The progression from a maximum of 58-3 excess in Durham 
and Northumberland, via Lancashire and Yorkshire, to a minimum in Derby and Notts., 
is uninterrupted, and here again the age rates are in general harmony with those for all 
ages, 

The C.M.F.s by cayse and coalfield are recorded for hewers in Table 10 and for 
other underground workers in Table 12, and the ratio of these to those for corresponding 
workers in England and Wales in Tables 11 and 13. 
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Taste 9.—Mortality at various Ages of Coal Miners in different parts of the country as 
compared with that of the same Occupation in England and Wales taken as 100 in 


each case—\ 921 -23. 





| Age 


55— 


65— 


70 
and 
over. 





Hewers and Getters (042). 


England and Wales ... 


Northumberland 
Durham 

Cheshire and | Bee ee 
Yorkshire, West Riding 
Nottinghamshire 


Derbyshire, excluding the South Derby- 


shire coalfield * 
The North Staffordshire pea lhetl 


Staffordshire (excluding the North Meee 


shire coalfield), Shropshire and Worces- 


tershire 


Leicester, Ri anwidkshive aid thie » South 


Derbyshire coalfield 


Glamorganshire 


Monmouthshire 
Brecknockshire, 
Pembrokeshire 
Cumberland ... = 
Gloucestershire and Poiorsotshire.. 





Carmarthenshire and 
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67 





100 
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79 
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68 
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94. 
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92 


S98) 
128 
96 
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96 
87 
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113 
103 


82 
113 


96 
128 


71 
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Other Workers below Ground, not Superintending Staff (043-047). 


England and Wales ... 


Northumberland 
Durham x 
Cheshire and Lakinaahite 
Yorkshire, West Riding 
N ottinghamshire 


Derbyshire, excluding the South Pew 


shire coalfield bs 
The North Staffordshire coatheld 


Staffordshire (excluding the North ee 


shire coalfield), Shropshire and Worces- 
tershire 


Leicestershire, aVacrickshire’s and che re South 


Derbyshire coalfield 
Glamorganshire 
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Cumberland 
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Carmarthenshire 


Workers above Ground, not Superintending Staff (049) 
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- Durham and Northumberland 
Cheshire and Lancashire 
Yorkshire, West Riding 


Derbyshire and Nottinghamshire, ‘exclud- 


ing the South Derbyshire coalfield 
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South Derbyshire coalfield ; 
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TABLE 10.—Standardized Mortality 
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10-3 
161 
179 -4 
165-8 
73-9 
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145-7 
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Appendicitis 


* 


Diseases of the circulatory system 
Suicide 


Diseases of the heart 
Diseases of the respiratory system 


Bronchitis 
Diseases of the digestive system 


Valvular disease of heart 
Peptic ulcer 


Cerebral hemotrhage, ke. 
Other heart disease 


Cancer of the stomach 


Diabetes 
Pneumonia 
Cirrhosis of liver 
Chronic nephritis 
Accident . 
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Though these tables are inserted for reference, not for comment, one or two points 
may be noted. High phthisis mortality for hewers and getters in West Wales and Lancs. 
is not accompanied by a high rate for other underground workers in the same fields. Of 
course, it is possible that local practice in the treatment of invalids may vary, the 
phthisical hewer being given lighter work in some fields which would decide his occupational 
description at death, whereas in these two fields this practice may not prevail. ‘There is 
no such phthisis excess in any field for others underground as in the two mentioned for 
hewers. Respiratory disease is highest for hewers in West Wales, Lancs. and Staffs. (not 
North), and for others underground in Notts., Glamorgan and Lancs., but in West Wales, 
where the hewers excess is 77 per cent., this rate is below average by 9 per cent. for others 
underground. Mortality from suicide is in high excess for hewers in Cumberland and 
Lancashire, but low for others underground in the same two counties. The high mortality 
from accident both of hewers and others in Cumberland was due to exceptional circum- 
stances, and must not be regarded as characteristic of that field. 

Table 14 shows that the geographical distribution of the mortality of workers above 
ground noted in Table 9 applies to most of the chief causes of death considered 
separately, e.g., phthisis, respiratory disease, and so far as the northern excess is concerned, 
cancer. 


12. Iron Miners (underground, other than superintending staff) return a mortality at 
20-65 less by 4-6 per cent. than the general average (Table B), so their record is definitely 
more favourable than that of coal miners (3-4 per cent. excess). Advantage, as compared 
with the general average, applies almost entirely to ages 35-65, younger and older men 
recording excess, which rises to 30 per cent. at 70 and over. This excess in later life is 
carried further than with coal miners. The only causes for which iron miners return 
important excess are influenza (175, 2085), and accident (168, 1992), both of which are 
also specially fatal to coal miners. 

Table 15 compares the mortality of miners in two composite areas, (1) Cumberland 
and Lancashire and (2) Staffordshire and the North Riding (see pages 112 and 113). The 
latter two areas, though not continuous, have the common feature of dry conditions of 
working, and they have been tabulated in distinction to the former two, where wet con- 
ditions prevail, at the instance of the Mines Department. It will be seen that mortality 
is a little above average in the wet mine counties, and much below it in the dry. It is higher 
in the former than the latter at every age from 20 to 70, and, as pointed out on page xi, 
little stress can be laid on the appearance of approximate equality at ages over 70. 

Table 16 shows that the causes of death chiefly accounting for the Cumberland and 
‘Lancashire excess are tuberculosis (especially non-respiratory) and respiratory disease, 
cerebral hemorrhage, and Bright’s disease, whereas for cancer and heart disease their rates 
are much lower. Jointly the former causes record a C0.M.F. of 484-9 in the counties with 
wet conditions, as against 265-5 in those with dry. The accident rate is also considerably 
higher in the former case. 


TABLE 15.—Mortality at-Various Ages of Iron Ore Mine Underground Workers, not Super- 
intending Staff, in different parts of the Country, as compared with that of all Occupied 
and Retired Civilian Males taken as 100 in each case, 1921-23. 





Ages 70 
: a i 20-65. | 16— | 20- | 25- | 35- | 45- | 55- | 65- | and 





(C.M.F.) over. 
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13. Tin and Copper Miners are found exclusively in Cornwall. Their mortality is 
excessive, their C.M.I’. from all causes being 3}, and, for underground workers, 41 times 
the average. But it should be noted that the Cornish mining industry was in an extremely 
depressed condition in 1921, as evidenced by reduction of the numbers so employed from 
7,404 in 1911 to 3,046 in 1921. Cornish miners have for many years been migratory in 
habit to an outstanding degree, coming and going, especially between the Transvaal and 
home, as demand for their labour attracts them. It is probable therefore that in 1921 
most of the able-bodied men who could do so had secured mining work elsewhere, or even, 
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Taste 16.—Standardized Mortality (C.M.F.) of Iron Ore Mine Underground Workers, 
not Superintending Staff, at ages 20-65 years, from certain selected Causes, and Comparison 
with that of all Occupied and Retired Civilian Males taken as 1,000, 1921-23 (see 
page lxv). 


England Cumberland Staffordshire and 
and and Yorkshire 
Wales. Lancashire. (North Riding.) 





C.M.F. Ratio. C.M.F. Ratio. C.M.F. Ratio, 





All causes , fe ep AL | 954 954 $1,031 1,031 792 792 





Influenza oa Ae oot od He| Aigueen 2,085 74-4 2,044 92-1 2,530 
Tuberculosis (all forms) ms Pa wal ae Lean 892 220 -9 1,246 103-7 585 
Tuberculosis of the respiratory system wee] pew 815 174-9 1,070 91-5 560 
mypuris, ke: ne oe a ie 3:8 140 — — 8-0 295 
Cancer (all sites) ES se Me ii) “AOS79 848 57:7 449 118-7 924 
Cancer of the stomach ... ane int ~ oe | Ra ae 1,014 18-6 631 35 °9 1,247. 
Diabetes ... 4g: ie ye ae ee Say 713 13-9 1,139 6-2 508 
Cerebral hemorrhage ... a AS wef 43-7 973 62-7 1,396 32 +2 117 
Diseases of the circulatory system... . Le L106, 127 71-4 469 136-5 897 
Diseases of the heart... Be gi tytiy BORD 588 51-3 398 92-6 718 
Valvular disease of heart ott ogi op cal sie s Lelge enna 776 42-6 672 41-0 «647 
Other heart disease... oe ie vss|> OD 407 8:7 133 51-6 787 
Diseases of the respiratory system... es Mie a Le) 933 173-7 1,145 121-6 802 
Bronchitis A. Ee a BS 0) LBSES 68] 50-0 1,008 22-9 462 
Pneumonia ods ot ei Fe eet i Obes 726 63-6 TAT 68-8 808 
Diseases of the digestive system ra ool RES, 867 40 -8 686 24-5 412 
Peptic ulcer +e ue ute ~— oe 2:8 620 Ord 551 6-0 380 
Appendicitis... sie se as el Eis 1,337 15-1 1,697 6-2 697 
Cirrhosis of liver ag 83 3 oe 3-0 313 as = ait = 

Chronic nephritis ay wt my Of) CD 435 27 -6 800 8-0 232 
Suicide... By +- or ry. rol 22 872 26°3 1,082 . — — 

Accident ... ob z ” ae eel eAgee 1,992 99-4 2,016 66-2 1,343 








H 





if they were unable to do that, other work at home, leaving assignable to this employment 
only the greatly reduced number of more or less fit men still so employed in 1921, whose 


death-rate may have been far below that recorded on page 12, together with a propor- 


tionately large number of invalids unfit for employment, whose high mortality has inflated 
the rates for these workers to the figures there tabulated. Moreover, this effect may well 
have been increased by the death at home of men stricken with disease in. South Africa. 
The excess for underground workers is greater than for any other occupation dealt with. 
It is greatest in middle life, the rates for underground workers being over four times average 
at all ages 35-65. At 35-45 the excess reaches the terrible extent of 450 per cent., and in 
later life it remains very high, 149 per cent. at 70 and over. At ages under 25 their 
experience is very favourable, as far as the small numbers concerned permit it to be 
estimated, so it would seem that the class of recruit entering the occupation is good, and 
in no way accounts for their later mortality. Table-D shows that almost all the causes 
there distinguished contribute to this excess of mortality, but chiefly tuberculosis and 
respiratory diseases. The phthisis death-rate is 124 times the normal, and that from 
respiratory diseases 6-3 times. The bronchitis rate is 5 times the average, but that from 


pneumonia (broncho- and lobar) rather below it. Only 3 deaths were ascribed to this disease, — 


but 27 (out of 525 in the whole population) to chronic interstitial pneumonia (see page xl). At 
55-65 their death-rate from this cause was 1,675 per 100,000, or about 420 times the average 
for all occupations (see page 13). This may partly explain the low rate from ordinary pneu- 
monia, the frequency of silicosis in these workers leading to the return under this heading of 
deaths which m other occupations would be ascribed to “ pneumonia.’ But if the view is 
correct that phthisical patients rarely suffer from non-tuberculous lobar pneumonia, 
this may help to explain the lowness of the pneumonia rate. In any case, no other 
occupation in this country suffers to anything like the same extent from silicosis, or 
illustrates like these men the liability of this condition to lead to tuberculosis. The 
912,126 coal miners (grqgups 7-11) suffered 60 deaths from chronic interstitial pneumonia, 
and the 2,110 underground tin miners 27 from the same cause. Their mortality was 
more than three times the average also from diabetes, cerebral hemorrhage, chronic 
nephritis, myocardial disease, and suicide. Even cancer, which might not be thought 
likely to show any connexion with the special risk of tin mining, is in greater excess 


_ 
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88-5 per cent.) for this occupation than for any other except waiters (100-3) and cutlery 
grinders (93-8 per cent.). The latter occupation resembles tin miners in returning 
excessive, though not nearly so excessive, mortality from chronic interstitial pneumonia. 
Table F shows that underground workers in tin and copper mines suffer higher mortality 
than any other occupation (position 178), under no less than nine out of the twenty-three 
headings distinguished. These are, all causes, tuberculosis, phthisis, cerebral hemorrhage, 
circulatory disease, heart disease, non-valvular heart disease, respiratory disease, and 
suicide. But to all these excesses the caution as to the doubtful applicability of the deaths 
to the population remaining in the industry applies. 


14, 15. Stone and Slate Miners and Quarriers, on the other hand, show mortality 
slightly below average, and not excessive at any age, though tending to rise relatively in 
later life. Both, as might be expected, return a high rate from accident (172, 2,241, and 
167, 1,961), and slate quarriers from respiratory tuberculosis (145, 1,594). 

At the instance of the Department of Mines the mortality data for stone miners and 
quarriers have been taken out separately for certain counties (see pages 113 and 114), 
selected by the type of stone worked, and Table 17 compares the total mortality at each 
age of men working chiefly igneous rock (not granite), limestone, and sandstone. 


Tasie 17.—Mortality at various Ages of Miners and Quarriers of different kinds of Stone 
(represented by those working in certain selected counties—see pages 113 and 114) as 
compared with that of all Occupied and Retired Civilian Males taken as 100 in each 
case, 1921-23. 


























Ages 70 

_- 20-65. | 16- | 20- | 25- | 85- | 45- | 55- | 65- | and 

(C.M.F.) over. 

All Stone Miners and Quarriers__.... «| 94-6 1003) “TOS «90 1 TOL 1h. 84 99.1. 108" }) 126 
Miners and Quarriers of Igneous Rock 

(not Granite) red ay ric wf OTB | — 79 36 91 57 46 98 | 125 

Limestone Miners and Quarriers... Sie 001 28 149 | 139] 102 93.4, 98 82 Be leetat 

Sandstone Miners and Quarriers_... ...| 164-4 99 | 104] 202 )-146 | 132) 193 | 224] 150 





Mortality ranges in the order named from 57-3 per cent. of average for workers in 
igneous rock to 164-4 per cent. for workers in sandstone. ‘The same order applies at every 
age from 25 to 65, and at all ages over 25 the rate for sandstone workers is much the highest 
of the three. But, although the C.M.F. for the latter exceeds the average by 64 per cent., 
that for stone quarrymen as a whole is more than 5 per cent. below average. This is due 
in part to the favourable figure for the selected limestone workers, who formed 37-3 per 
cent. of all stone miners and quarriers enumerated, but particularly to the exceptionally 
low rate of 573 for workers in igneous rock, which is lower than for any occupation dealt 
with except farm bailiffs (526) and Anglican clergy (561). These men form 12-9 per cent. 
of the whole, those working in the sandstone counties being 15-6 per cent., and those 
in unclassified counties 34-2 per cent. of the total stone miners and quarriers. 

Table 17 demonstrates conclusively that quarrying is potentially a very healthy 
occupation, being so in fact where the nature of the stone is such as to give rise to no 
harmful dust, but that where siliceous dust is engendered it can be very unhealthy. Only 
eight of the 178 occupations yield a C.M.F. higher than 1,644. 

Table 18 shows that mortality is below average for the igneous rock workers for every 
cause there dealt with except syphilis &c. (only three deaths), valvular disease of the heart, 
and accident. As it is probably safer to consider heart disease as a whole, we may say that 
with one insignificant exception all disease mortality rates are low for igneous rock workers. 
On the other hand all, except cancer, Bright’s disease, cirrhosis of the liver, and cerebral 
hemorrhage, are high for sandstone workers, their excesses from tuberculosis and respiratory 
disease bemg particularly great, as in other cases of special silica risk. But it has to be 
remembered, as in the similar case of sandstone masons (page Ixxxii), that the counties 
taken as representative of sandstone working are all situated in the north of England, where 
_ total mortality from respiratory disease, though not from phthisis, is in great excess. 
(Statistical Review, 1925, Table XLVIII.) The sandstone quarrymen’s pneumonia C.M.F, 
of 194-6 is exceeded by only three of the 178 occupations included in Table C. But their 
valvular heart disease (.M.F. of 157-8 (based on 19 deaths at 20-65) is higher than any 
recorded in Table C, in which the highest entry is that of 137-6 for cotton card and frame 
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tenters, cotton strippers and grinders (130-8) coming next. The nature of these two 
occupations is not such as to suggest that physical stram can explain the exceptional 
mortality from this cause of the sandstone quarrier, which is not, moreover, shared b 
those working in other rocks. But a similar variation of mortality by kind of rock applies 
to accident, though to the untechnical reader it is not obvious why this risk should vary 
like total mortality with the kind of stone, from 129 per cent. of average for igneous rock 
to 325 per cent. for sandstone. Possibly accident insurance may contribute to this by 
reason of the tendency it induces to ascribe to accident deaths which would otherwise be 
referred to disease. 


TABLE 18.—Standardized mortality (C_.M.F.) of Mimers and Quarriers of various kinds of 


Stone, aged 20-65 years, from certain selected Causes, and Comparison with that of all 


Occupied and Retired Civilian Males taken as 1,000. 




















All Stone Miners and Limestone Sandstone 
Miners Quarriers of Miners . Miners 
and Igneous Rock and and 
Quarriers. (not Granite). Quazriers. Quarriers. 
C.M.F.| Ratio. | C.M.F. | Ratio. |C.M.F. | Ratio. |C.M.F.| Ratio. 
] 
All Causes... ie we te ...| 946 946 | 573 573 | 918 918 }1,644 1,644 
Influenza fis 4. di a | Of°d | L025 | 34-4 945 | 41-2) 1,182 | 44-1] 1,212 
Tuberculosis (all forms) ... me ...| 164-1 926 | 94-5 533 | 172-1 971 | 343-9 | 1,940 
Tuberculosis of the respiratory system ...| 155-2 949 | 94-5 578 | 163-7 | 1,001 | 312-0 | 1,908 
Syphilis &e. ... ae ay, ay sal nana 7g 812 | 36°3 | 1,339 |] 12-4 458 | 30-0 | 1,107 
Cancer (all sites)... ey on seal tre" 644 | 58-5 456 | 85-2 664 | 90-0 701 
Cancer of the stomach e den woud dQ 844 | 12:3 417 | 20-3 688 | 15-5 525 
Diabetes 4k * oY a: ely er 8 730 — — 8-0 656 | 24-2 | 1,984 
Cerebral hemorrhage a EA Pes a? 869 | 11-0 245 | 40-7 906 | 36-0 802 
Diseases of the circulatory system ...| 142-5 936 | 82-8 544 | 121-2 796 | 296-4 | 1,947 
Diseases of the heart és bs Ea) Maest-O 907 | 82-8; 642] 89-1 691 | 246-1 | 1,908 
Valvular disease of heart... oe rel EAs TPL TT8 ee TOr eh Ll la es 924 | 157-8 | 2,489 © 
Other heart disease ... Be ef: Sr: pas 645 12-3 187 30°5 465 88-3 | 1,346 
Diseases of the respiratory system Se LOS 2 O25" Fen oO 329 | 1382-5 873 | 367-5 | 2,423 
Bronchitis... Te ie ae ban 26rd 929 — — 40-4 815 | 109-0 | 2,198 
Pneumonia ... phe x ny, Ft 685-0 999 25-9 304 719 °7 937 | 194-6 | 2,287 
Diseases of the digestive system ... ...| 48-2 810 | 11-8 198 | 46:4 780 | 64:6 | 1,086 
Peptic ulcer ... a, p te Bod cik oo ¢O 854 — = 8-6 544 } 32-4 | 2,051 
Appendicitis ... sari tty e colt gal we 888 — — 4-5 506 | 16-7 | 1,876 
Cirrhosis of liver... ds def an — — — ae sis = = an: 
Chronic nephritis ses ae AR i: 426 | 11-0 319 | 12-4 359 | 28-8 835 
Suicide ved ae Bee oa es Bl | iat 815 | 11-0 453 | 12-9 531 | 46-0 | 1,893 
Accident es be He ie ...| 110-5 | 2,241 | 63-6 | 1,290 | 127-7 | 2,590 | 160-1 | 3,247 
ad 











16. Cement Workers and Lime Burners (for definition see page 14) return the low C.M.F. 
(all causes) of 717, a rate bettered by only 18 other occupations. At no period of life does 
their mortality equal average, and at most it is well below it. ‘Table F shows that their 
comparative position varies greatly with cause. Besides being 14 for mortality from all 
causes it is 1 for cerebral hemorrhage and appendicitis and 2 for myocardial and total 
heart and circulatory disease. But it is 153 for peptic ulcer, 157 for diabetes, and 161 for 
accident, with corresponding C.M.F. ratios of 1,646, 1,656, and 1,572 (Table D). This 
extreme variability is not accounted for by small numbers, as the group included 8,645 
men. 


17-22. Makers of Bricks and Pottery.—These six occupations comprise two which may 
be regarded as healthy, brick makers (53, 926) and brick and tile kin and oven men 
(37, 878), and three which must be classed as very unhealthy, earthenware and china 
kiln and oven men (172, 1830), potters with their ancillary mill workers and slip makers 
(170, 1642), and pottery glazers, &c. (156, 1413),the sixth group of other miscellaneous workers 
in these products being of moderately high mortality (135, 1243). Brickmakers are of less than 
average mortality at all ages under 55, but later excess sets in which reaches a maximum of 
46 per cent. at 70-. Potters &c. derive their high total rate chiefly from excess of mortality 
at 45-55 (71 per cent.) and 55-65 (91 per cent.), though their rate is above average at 
every age distinguished. The glazers and decorators form only a small body of men, about 
2,500, but they represent also a much larger number of females (about 13,500), so that such 
light as the limited male experience available can throw upon the risk involved is of. 
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importance. ‘Their total excess mortality of 41-3 per cent. is chiefly met with at ages Over 
45, at each of which the ratio is higher than at any lower age. ‘The greatest pottery excess is 
that of the china and earthenware kiln and oven men, who are subject both to lead risk 
from glaze, and silica risk from the flint dust with which the ware is packed in the “ saggers ” 
which these men handle and fire. Their total C.M.F. of 1,830 is the highest but six in 
Table KE. The class of man recruited for the work appears to be good, as mortality is below 
average at all ages under 35, but from 35 to 70 it is continuously in great excess—about double 
the average. Brick tile, &c., kiln and oven men are not subject to either of the special 
risks affecting the corresponding workers in china ware, and their C.M.F. of 878 is the lowest 
in the brick and pottery group. Yet after 55 their mortality exceeds average, the excess 
increasing with age, though that of 70 per cent. at 70 and over is presumably largely a 
matter of age distribution (see page xi). There remains the large miscellaneous group of 
other workers, whose moderate excess mortality at 20-65 of 24-3 per cent. is contributed 
to by each age dealt with. 

As to the causes accounting for these mortalities, Table F shows that a number of 
bad positions under phthisis and respiratory disease are associated with the exposure to 
silica involved. Some of these, with the corresponding C.M.F. ratios from Table D, are 
as follows :— 


Potters: Phthisis 173, 2750; respiratory disease 173, 2856; bronchitis 176, b435:: 
pneumonia 132, 1242 ; and, in addition, valvular disease 164, 1498; cirrhosis of the liver 
160, 2240; and Bright’s disease 158, 1728. 

Karthenware and china kiln and oven men: Phthisis 167, 2243; respiratory disease 
175, 2935 ; bronchitis 174, 4895 ; pneumonia 160, 1659 ; also cancer 169, 1564; and Bright’s 
disease 167, 2026. ; - pol 

Pottery glazers, &c., do not show the same excess of mortality from phthisis— 
138, 1462—or respiratory disease—110, 1096—but excesses under other causes may be 
associated with the high lead risk which is stated in Table 7 to have been the direct cause 
of seven deaths. ‘These include circulatory disease (171, 1641); cerebral heemorrhage 
(173, 2318), and Bright’s disease (172, 2304). Their high mortality from cancer 
(166, 1519) is noteworthy in the light of the view that lead is a preventive of cancer, and 
the same association may be noted for the china kiln and oven men, whose lead exposure, 
evidenced by 17 deaths in Table 7, has not prevented the high cancer mortality above 
noted. Gilazers suffer excessive mortality also from cirrhosis of the liver (171, 2750), but 
as some compensation for the risks involved their position was unique amongst the 178 
groups in that they suffered no mortality from accident. 


Both groups of workers in brickmaking return low rates from digestive diseases, brick- 
makers 18, 684 (no deaths from appendicitis or cirrhosis of the liver) and kiln and oven 
men 2, 334 (no deaths from cirrhosis of the liver). Brickmakers share to some extent the 
bronchitis risk of other kindred occupations, their position in Table F being 152 (ratio 1994). 





23, 24. Skilled Glass Workers.—The reason for restriction of the scope of this and other 
similar headings to skilled men is lack of definitiveness and precision in the occupational 
description of the unskilled. If a man is described as a teazer or lamp-glass blower the 
nature of his work and in a general way the conditions under which it is carried out are 
Known. He can be assumed, for instance, to be subjected to great heat. But if he is 
returned as a glass-works labourer, very little is known of the conditions of his work, which 
may be carried on in the open air or in the glasshouse. The three groups in which glass 
workers have been dealt with in the present report are meant to cover (1) all workers who 
can be assumed to be subject to the intense heat of the glasshouse—skilled glasshouse 
workers, group 23; (2) one special section of these men, glass blowers by the traditional 
method, 2.e., using the mouth and not a machine for the supply of air required, group 234; 
and (3) other skilled glass workers, group 24, who may be seen from the Classification 
of Occupations, Census 1921, to be mainly workers in cold glass—engravers, cutters, 
bevellers, optical workers, &c. 


Table B shows considerable excess of mortality for each of the three groups, 24-4 per 
cent. for glasshouse workers, 31-4 for blowers and finishers, and 41-7 for others. For all 
three mortality is low at 16-20, indicating that a good type of recruit is obtained for this 
trying work, and above the mean at every subsequent age, with large excess in later life 
both for blowers and other glasshouse workers. 


The most remarkable fact brought out by Table F for these men is their exceptional 
mortality from diabetes. This was higher (178, 3795) for blowers and. finishers than for 
any other occupation, and next to them for glasshouse workers generally (177, 3590), 
while the diabetes position for other glass workers is 171, 2574, other occupations with 
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higher diabetes mortality than the latter bemg tin and copper miners, total and under- 
ground, cotton blowroom workers, and publicans. The glasshouse diabetes deaths 
numbered 10, in a population of about 12,000, and six of these deaths were of blowers 
and finishers, so the other 5,000 (approximately) glasshouse workers, with four deaths, 
suffered much the same diabetes mortality (C.M.F. 37-9, ratio 3107) as the 7,000 blowers 
with six. The 9,429 other glass workers suffered five deaths from diabetes. In all cases the 
age chiefly affected was 55-65, at which 9 out of the total of 15 deaths for glass workers 
occurred. ‘The remaining six deaths were distributed over the earlier ages, none occurring 
after 65. Corresponding excess was recorded in 1890-92, but not in 1900-02 or 1910-2 
(see page Xxxii). 

Table F shows high positions for all three groups from phthisis (136-155), cancer, 
(147-165), respiratory disease (147-162), bronchitis (162-171), and suicide (154-167, ratio 
1523-1716). The special liability of glasshouse workers to cancer of the skin is discussed on. 
page xxix. The “other skilled” also sufier severely from chronic nephritis (157, 1632), 
and cerebral hemorrhage (166, 1804), but glasshouse workers are not exceptionally affected. 


25. Chemical Workers return a light mortality experience, with an all causes position 
in Tables E and F of 37. The corresponding C.M.F. ratio in Table B is 87-8, mortality 
being below average at all ages except 20-25. Only eight occupations return a lower 
rate at 70— (Table E), but the doubtful significance (page xi) of this rate has to be 
remembered. ‘The worst positions recorded in Table F are for accident (144, 1262), appen- 
dicitis (143, 1506), and cancer (137, 1245). 

‘* Manufacturing chemists ” returned excess mortality from cancer of the skin in 1910-12 
(Medical Research Council, Report No. 99, page 33), but not from cancer generally. In 
1921-23 chemical workers experienced excess mortality both from cancer generally, as 
already noted, and from skin cancer, but in both cases this excess is limited to ages 
under 65, later mortality being very light. This peculiarity applies also to cancer of the 
cesophagus, stomach, and undistinguished sites, mortality from all of which is in large 
excess, generally speaking, at ages under 65, and light or absent at higher ages. If the 
mortality of retirement corresponded with that of working life for chemical workers, their 
cancer death-rate would be amongst the highest recorded. ‘Table 7 shows that chemical 
workers suffered three deaths from lead poisoning, the deceased in each case having been » 
employed in the red and white lead and litharge mdustry. 


26. Makers of Paint, Ou, Soap, Grease, &c.—Mortality is very moderate (C.M.F. 918), 
and neither its distribution by age nor by cause calls for comment, except that three deaths 
occurred from lead poisoning, all of paint makers (Table 7). 


27. Iron and Steel Smelters, Rollers and Converters—This is a composite body 
of men, largely skilled, but including 53 per cent. of “ other ” (7.e., unskilled) metal workers 
(Code No. 279) engaged in the processes connected with iron and steel manufacture. The 
work is heavy and involves trying changes of temperature. That it requires a good class 
of recruit may be inferred from the low mortality of the picked men entering it (‘Table B) 
—90 per cent. of average at 16-20, and 68 at 20-25. After this age mortality tends to be 
a little above average. This feature is greatly accentuated in the case of the puddlers, a 
small fraction of these workers (5,447 out of 86,702, or 6 per cent.), distinguished for the 
first time in 1921, and selected, as group 274, for separate tabulation, as subject to special 
risk. In their case general mortality rises from 2-5 per cent. excess over normal for group 
27 as a whole to 25 per cent. excess, and a‘mortality ratio of only 52 per cent. of average 
at 16-20 is succeeded by ratios of 141 to 174 per cent. at ages over 45. The chief risk is 
from respiratory disease, this form of mortality bemg 45 per cent. in excess for group 27 
as a whole and 110 per cent. for puddlers (Table D). Rates are high for both bronchitis and 
pneumonia, and, for group 27 as a whole, from influenza, but not from phthisis. The 
C.M.F. of puddlers from respiratory disease, 319-1, is exceeded by only 12 out of the 178 
occupation groups, and that of 173-4 from pneumonia by six (Table F). 

Their bronchitis record (167, 2685), though showing larger excess than that for pneu- 
monia (172, 2038) is seen really to be of less significance, because of the greater range of 
mortality from bronchitis (see page xl). An excess of 168-5 per cent. from bronchitis 
is exceeded by eleven occupations, but an excess of 103-8 per cent. from pneumonia by 
only six. ‘The puddlers’ cancer C.M.F. of 205-0 is exceeded by only eight other occupations, 
being almost as high as shat of gas stokers (205-2), who share their heat exposure and are 
subject to tar risk m addition. At ages over 55 they suffer 4~7 times the average mortality 
from skin cancer, but the gas stokers’ excess is much higher still (page xxix). Cancer 


mortality is also in some excess for group 27 as a whole (119, 1156) but not nearly so much 
so as for puddlers. 
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28. Metal moulders are a large body of men, 61,329 at 20-65, forming, with the 37,589 
foundry labourers (Table A), almost the whole of the 104,001 foundry workers. Their 
mortality, from all causes jointly, exceeds the general average by 13-7 per cent., all ages 
except 20-25 (95 per cent.) contributing to the excess, which, increasing with age, 
reaches 34 per cent. for those over 70 (Table B). The causes of death particularly fatal 
to moulders are as follows :—Influenza (150, 1412), cancer (135, 1238), respiratory disease 
(151, 1665), bronchitis (140, 1724), pneumonia (162, 1709). The similarity of this list to 
that for blast furnace workers will be noted, but the excess mortality from skin cancer is 
small compared with that for puddlers. 


29. Iron Foundry Furnacemen and Labourers—Conditions of work must be much 
the same for these men as for moulders except for greater direct exposure to furnace heat. 
Their total mortality is slightly less, and it does not increase with age relatively to the 
general average as does that of moulders. This may be because the unskilled man is more 
likely to change his work and does not undergo the lifelong exposure of the moulder to 
foundry conditions. Mortality is high for influenza (166, 1788), respiratory disease (161, 
1966), bronchitis (144, 1821), and pneumonia (174, 2270); and low, as with other unskilled 
workers, for diseases of the digestive system (11, 617). Cancer mortality is little more than 
average. ‘The most conspicuous risk seems to be that from pneumonia, shared by other 
foundry workers (moulders 162, 1709), brass foundry furnace men, and labourers (178, 
2492) ; compare also puddlers (172, 2038), and gas stokers (154, 1586). Mortality from 
skin cancer is not excessive. 


30. Brass Foundry Furnacemen and Labourers are subject both to the heat risk of 
foundries in general and to the special risk associated with molten brass. Their C.M.F. for 
all causes of 1,530 is exceeded by only fourteen other occupations (Table E). At 16-20 
their mortality is three times average, but afterwards its highest ratio is 202 per cent. 
at 35-45. Mortality after 65 is not high, and the explanation of instability of occupation 
suggested for the same feature in the case of iron foundry furnacemen, &c., may apply 
here also. The moulder (who in this case includes the “ brass caster ’’), is a skilled man, 
who remains in the occupation, but the labourer is not, and probably changes his work 
if he finds it does not suit him. Brass moulders are included with other metal moulders in 
group 28, but their numbers (not separately recorded) are probably too small to affect 
its mortality much. Table D shows that brass furnacemen suffer exceptionally high 
mortality from most causes. The following high mortality positions are recorded in 
Table F :—Influenza, 177 (cutlery grinders alone returning a higher rate) ; phthisis, 164 ; 
cerebral hemorrhage, 168; myocardial disease, 156; bronchitis, 151 ; pneumonia, 178 
(1.e., the highest mortality of the 178 occupation groups in this table); and digestive 
diseases, 152 (peptic ulcer 156, appendicitis 165, cirrhosis of the liver 150). The brass 
founder's ague, from which these men suffer, and which is characterised by shivering, 
vomiting, and acute depression, may conceivably help to explain the high mortality from 
digestive disease. Their maximum rate from pneumonia may be due as well to the fumes 
ot oxide of zinc to which the characteristic “ague”’ is attributed as well as to the con- 
ditions conducive to this disease shared with other foundry workers. Mortality from 
influenza, phthisis, pneumonia, respiratory disease in general, cerebral hemorrhage, and 
appendicitis is shown by Table D to be over double the average, and that from bronchitis 
almost double. 


31-34. Smiths, Metal Machinists, Fitters, and Boilermakers and their Labourers are all 
occupations of slightly less than average mortality, presenting no outstanding rates at 
any age, or from any cause. 


39. Brass Fimshers and Turners, though working with cold metal, present mortality 
features somewhat similar to those noted for the brass furnacemen. Their total mortality 
is 29-3 per cent. above the average, exceeding it at every age except 16-20, but chiefly 
at 35-55. The causes from which their mortality is highest from the point of view of 
Table F are—influenza, position 158, phthisis 163, cancer 159 (cancer of the stomach, 173), 
bronchitis 142, pneumonia 152, peptic ulcer 154, and cirrhosis of the liver 145. Thus their 
mortality from cancer of the stomach was exceeded by that of only five other occupations. 
The high cancer rate is not shared by brassfounders, but phthisis and respiratory and — 
digestive diseases are notably high for workers in both hot and cold brass. Exposure to 
dust during processes of sand grinding and polishing may contribute to the respiratory 
disease of the latter. 


36. Coppersmiths are not of high general mortality, exceeding average by 8-7 per cent., 
but they are specially subject to certain causes of death. Their phthisis mortality exceeds 
(B 34/3490)o EB 4 
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average by 78 per cent, (Table D) being exceeded by that of only 25 other occupations 
(Table F). But the most characteristic feature of their mortality is an exceptionally 
high rate from two related causes, chronic nephritis and cerebral hemorrhage, from each 
of which causes only four occupations return higher mortalities, the excesses for copper- 
smiths being 173 and 164 per cent. This may be due to lead risk (from soldering), 
although no death of a coppersmith from lead poisoning was registered in the three 
years. High mortality from Bright’s disease was not recorded for copper workers in 
earlier reports, but deaths from lead poisoning have usually been reported. 


37. Cutlers are mainly assemblers of manufactured parts into table and pocket knives, 
scissors, and other articles of cutlery, but they also do a certain amount of grinding and 
polishing, though the cutler’s shop is always separated from the grinding room (Home 
Office Report on the Grinding of Metals, Macklin and Middleton, 1923). They are thus 
presumably subject in some degree to the silica dust risk so fatal to metal grinders, 
especially in the cutlery trade. Their C.M.F. from all causes is 28 per cent. above average, 
the excess falling mainly on ages 35-55. This moderate excess must not be compared 
with that of 63 per cent. recorded for 1910-12, or with earlier rates, as the heading “ Cutler ” 
at that time covered all processes in cutlery manufacture, and so included the grinders, 
whose exceptional risk is dealt with below. The worst positions occupied by cutlers in 
Table F are for phthisis 168, valvular heart disease 161, accident 159, and pneumonia 153. 
In each of these cases, except accident, the position of the grinders (group 40) is worse, 
so the cutler’s association with grinding may largely explain these excesses. ‘The largest 
excess 1s that of 125 per cent. from phthisis, pneumonia, 56 per cent., coming next. 
Mortality from digestive diseases, 16 per cent. of average, is the lowest recorded for any 
occupation (page xli). | 


38. File Cutters —This small occupation (1,425 men aged 20-65, Table A) has long 
been separately distinguished in these reports on account of its high mortality. Its C.M.F. 
from all causes 1s now 85 per cent. in excess of average, and is exceeded by those of only 
five other occupations. In 1910-12, the excess was even greater, 94 per cent., though the 
men then dealt with as file makers included many not subject to the special risk of the 


actual file cutter. The population dealt with, 4,384 aged 20-65, was correspondingly | 


larger. And, in addition to the change in classification, rapid change is believed to be in 
progress in the processes of manufacture, which would in any case account for large 
differences between the present and previous returns. It may be that reduction of risk 
arising in this way has sufficed to neutralize the increase in recorded mortality which 
might otherwise have been anticipated from better segregation of the men exposed to 
special risk. Large excess is continuous from age 25 onwards, though the rates below 
this age suggest that the health of those entering the occupation is normal. Table F 
shows that the mortality from most causes is amongst the highest for the 178 occupations. 
Some of these positions are as follows :—Chronic nephritis 178, cerebral hemorrhage 175, 
appendicitis 175, influenza 174, valvular heart disease 174, bronchitis 172, and phthisis 171. 
Table D shows that mortality is at least double the average from nearly all these causes, 
and from diabetes as well, and more than six times average from chronic nephritis. It 
might have been expected that mortality from myocardial disease (which is rather low) 
would have been high, in association with that from nephritis and cerebral hemorrhage, 
rather than that from valvular disease, but ten out of twelve deaths from myocardial 
(‘other heart ’) disease occurred at ages over 65, and so are not taken into account in caleu- 
lating the C.M.F. Mortality excess rises to extreme degree from certain causes at certain 
ages. ‘That from phthisis is over four times average at 35-45 (7 deaths), and nearly seven 
times at 65~70 (2 deaths), while that from chronic nephritis is nine times the average at 
45-55 (4 deaths), and 17 times at 35-45 (3 deaths). With the' change in definition the 
numbers in the occupation have become too small to bear much detailed analysis, but 
whatever the degree of the significance of any one of the excesses quoted, taken singly, 
there can be no doubt as to that of the combination. 

There was no death from lead poisoning, though the high rates from nephritis and 
cerebral hemorrhage suggest the influence of lead, which has been a recognized factor in 
the past. In 1910-12 there were three deaths, but the population dealt with was three 
times as large. 


39, 42. Gas Fitters and Plumbers—These occupations have been tabulated separately 
because of difference in lead risk, the gas-fitter working with iron piping and the plumber 
with lead, though in both cases joints are made with lead. Table B shows that the total 
mortality of neither occupation presents any remarkable feature at any age, and Table F 
that the same may be said for causes of mortality at all ages, the worst positions recorded 
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there being 163 for plumbers from chronic nephritis and 153 from cerebral hemorrhage. 
The proportionate excesses for these two causes in Table D, 92 and 43 per cent., are the 
highest there recorded for either occupation. This conjunction of causes in chief excess 
is presumably connected with the lead risk to which plumbers are especially exposed. 
Table 7 shows that there were 14 deaths from lead poisoning amongst plumbers and 
2 amongst gas and pipe fitters (group 39), the corresponding crude mortalities being 
38 per million of all ages for gas and pipe fitters, and 98 for plumbers. The latter rate is 
exceeded only by those for pottery kiln and oven men, pottery dippers and painters, and 
painters and decorators, amongst the 178 occupation groups. 


40. Metal Grinders return an excess of mortality in Table B amounting to 97-7 per 
cent., which applies in some degree to all ages, but chiefly to 35~70, at which ages it ranges 
from 80 to 141 per cent. Little significance attaches to the apparent approach to normal 
at ages over 70 suggested by excess of only 13 per cent., for this may be largely due to 
_ the relatively small numbers at the higher ages within the group (see page xi). But for 
grinders in the cutlery trade (group 40a) the C.M.F. excess amounts to 229-5 per cent., a 
figure exceeded only by that for underground workers in tin and copper mines. As the 
cutlery grinders form almost one-fifth of the whole, the high mortality of grinders is largely 
due to them, the C.M.F. for grinders not in the cutlery trade being 1,588. ‘The special 
mortality of grinders in the cutlery trade—a Sheffield industry—is believed to be due to 
silica risk from the abrasive used, natural sandstone, whereas in other grinding processes 
this dangerous material is now largely replaced by less harmful substances, such as emery 
(alumina) and carborundum (carbide of silicon). Much depends also on the method in 
which the abrasive is used. The report referred to (page Ixxii) states that the dust evolved 
from machine-grinding on wet manufactured wheels causes little danger to health. 

Table F shows by comparison how high is the mortality even of metal grinders as a 
whole. Only three occupations in the table return a higher total rate. And all the separate 
cause rankings, with the one unimportant exception of peptic ulcer, show grinders as 
holding an unfavourable position. The worst are as follows: Phthisis 175, 4256; 
bronchitis 170, 3155; pneumonia 165, 1885; cancer 162, 1503; and influenza 160, 1635. 
Peptic ulcer and accident are the only causes not in excess for grinders in Table D. 
The low rate for accident, which applies in only slightly smaller degree to cutlery grinders, 
working on large sandstone wheels, is the more surprising as the bursting of these stones is 
a recognised risk for this occupation. 


40a. Cutlery Grinders.—The excess mortality, 229-5 per cent. at 20-65, noted above 
applies to all ages except 16-20, at which a ratio of 64 per cent. in Table B suggests that 
the high mortality at later ages is not due to a poor class of recruit. At all ages from 
25 to 65 it is questionable whether the mortality of these men is not really the highest 
amongst the 178 occupations compared, for it is exceeded, as is their C.M.F., only by 
that of tin and copper mine underground workers (Table E), to the probable inflation of 
whose rates reference has been made on page Ixvi. If the Cornish miners’ rates are in 
truth largely overstated from the causes there discussed, those for cutlery grinders must 
be regarded as highest of all at each age 25-65. Mortality is relatively highest in later 
middle life, reaching four times the average at 45-55, and over three times average at 
all ages 35-65. The causes of this excessive mortality are shown by Table F to be 
much the same as for grinders in general, the worst figures being as follows: Influenza 
178, 2931; bronchitis 178, 7282; cancer 177, 1938; myocardial disease 177, 2834 ; 
pneumonia 177, 2439; and phthisis 176, 7878. ‘Thus from none of these important causes 
were higher rates returned by more than two other occupations. The cancer position 
is remarkable in the case of an occupation not known to involve any special cancer risk, 
but the adjacent position (176) is occupied by another occupation of high silica but no 
obvious cancer risk—underground workers in tin and copper mines. ‘These two occupa- 
tions return the highest total and, except for waiters, the highest cancer mortalities of the 
178. The cancer excess for cutlery grinders is confined to ages under 65 (but see page xi), 
There is heavy excess (66 per cent.) for cancer of the stomach, but unfortunately 12 out 
of the 19 cancer deaths fall under the heading of “ other sites.’’ There was no death from 
skin cancer. Some of the cause mortality rates reach fantastic dimensions at particular 
periods of life. That from phthisis is 789 per cent. of average at 35-45, 1,329 per cent. 
at 45-55, and 1,384 per cent. at 55-65; and the bronchitis rate between 35 and 70 varies 
from 573 to 845 per cent. of average. ‘The greatest excesses for pneumonia are 4-76 times 
average at 45-55 and 5-79 at 70 and over. 


41. Metal Polishers, &c.—As polishing may be looked upon as a modified form of 
grinding, so the mortality of polishers presents similar features to that of grinders in a 
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somewhat lesser degree. Their record for total mortality is 160, 1443 (Tables D and F), 
and the worst figures for separate causes are cancer of the stomach, 177, 1963 ; influenza, 
172, 1918; and pneumonia, 171, 2026. The phthisis rate is 2-12, and that for bron- 
chitis 1-96 times average. So the special excess of mortality from respiratory disease 
and cancer just noted for the two occupations of chief silica risk dealt with—tin and 
copper mining and metal grinding—applies also to metal polishers, who may also be 
exposed to some silica risk from the nature of the abrasives used. 


43. Rivetters and their labourers—This is chiefly an outdoor occupation carried on 
under conditions involving much exposure to the weather, but little to harmful dust, in 
which respects it may be compared to agriculture. The C.M.F. from all causes exceeds 
average by 6-2 per cent., most ages returning moderate excess. No very bad rankings 
are recorded in Table F, that of 161, 1697 from syphilis &c. being the worst. There is 
also considerable excess (60 and 35 per cent.) from bronchitis and pneumonia, and slight 
excess (17-5 per cent.) from phthisis. 


44. Tinsmiths and sheet metal workers return a C.M.F. from all causes 1-1 per cent. in 
excess of average, which calls for no special comment, either as to age or cause, except that, 
notwithstanding two deaths (Table 7) from lead poisoning (solder), there was no 
appreciable excess of mortality from either chronic nephritis or cerebral hemorrhage. 


45. Gold, silver, and white metal smiths return a C.M.F. from all causes slightly below 
average (961). Much the same ratio applies to most ages, but a mortality excess of 
84 per cent. at 16-20 suggests that this may be selected, as a light occupation, by semi-. 
invalids. The causes chiefly responsible for this excess, tuberculosis (particularly), heart 
disease, pneumonia, and appendicitis, are, on the whole, consistent with this hypothesis. 
Tables D and F reveal no cause mortalities calling for comment. 


46. Electrical engineers fitters and wiremen.—Mortality does not depart far from 
average at any age, but is on the whole in slight excess (4-2 per cent.). Table F shows 
that it is not outstandingly high or low from any cause, the worst positions recorded being 
syphilis &c., 154, 1565; peptic ulcer, 146, 1544 ; cirrhosis of the liver, 138, 1479; and 
accident, 132, 1122. sh kil 


47. Makers of watches, clocks, and instruments return death-rates much below the 
average at all ages over 35, the C.M.F. ratio for all causes being 80-4 per cent. (position 26). 
Mortality is very low from respiratory disease (8, 446) and accident (6,181); but high 
from suicide (155, 1527). 


48. Tanners and leather dressers.—Vhis group includes the skilled tanyard occupations, 
the unskilled being excluded, as in other similar cases, because many are not subject to: 
the characteristic tanyard conditions, and because of their greater lability to change of 
industrial surroundings. ‘Total mortality is 11-1 per cent. in excess of average (Table B), 
this excess being widely distributed over life. Causes of death yielding high mortality 
include phthisis (139, 1507), and digestive diseases (150, 1336), amongst the latter of 
which peptic ulcer, ratio 1,772, and cirrhosis of the liver, ratio 1,865, yield larger excesses. 
than any other causes in Table D. 


49. Leather Goods makers are subject to a mortality lighter than average at all ages 
over 35 years, but under that age their death-rates are above normal. 

The only cause showing any considerable excess for this group in Table D is valvular 
heart disease (ratio 1,303). 


50-65. Textile Workers —Certain features of the mortality of these men as a whole 
have already been discussed on pages xxxiii—vi. . 


50. Wool Sorters.—At ages under 45 mortality is considerably above the average, 
indeed at 20-35 there are only about 20 occupations out of the 178 which return a higher 
death-rate. But after 45 the rate is only about average, andthe whole experience at 20-65 
is summed up by 22-5 per cent. excess for the C.M.F. Mortality is particularly high from 
diabetes (175, 3475), suicide (177, 3214) and peptic ulcer (175, 3108). There is considerable 
excess from syphilitic diseases (171, 2041) and pneumonia (159, 1643), but little from 
phthisis or bronchitis. / } 


51. Cotton Blow Room Operatives are engaged in the preliminary preparation of the fibre 
and are much exposed to dust. Their mortality is very high, the C.M.F. from all causes 
bemg 52 per cent. above average ; indeed, there are only 15 occupations which experience 
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a higher rate. The excess applies to every age group, being lowest between 25 and 35, 
where it is 13 per cent., and ranging from 45 to 93 per cent. at other ages. 

Their mortality position in Table E is consistently bad throughout life, that of 163 for 
the C.M.F. being very generally approximated to at the various ages. Their worst cause 
mortality figures are as follows :—Chronic nephritis, 176, 2983 ; cerebral hemorrhage, 169, 
2178; respiratory diseases, 171, 2432; pneumonia, 175, 2278; diabetes, 173, 3238; 
digestive diseases, 170, 1713; and suicide, 171, 2053. Against these may be set phthisis, 
39, 750; accident, 12, 270; and one or two less important causes. 


52. Rag Grinders, Wool Willowers, &c., are a small body of men numbering 4,071 at all 
‘ages, and their mortality is correspondingly irregular. Their C.M.F. is in moderate excess 
(19-8 per cent.), each age rate except 16-20 and 25-35 being above average. Their worst 
cause mortality figures are cancer of the stomach 178, 2308; chronic nephritis 170 
2238: cerebral hemorrhage 169, 2178; and peptic ulcer 170, 2196. Their respiratory 
mortality is below. average (71, 895), the pneumonia risk being low (25, 678), though that 
from bronchitis is considerable (135, 1575). The phthisis rate is a little over average 
(107, 1093). Their mortality from cancer of the stomach is the highest among the 178 
occupations, and is over 2} times the average. 


53. Cotton Card, &c., Tenters have the highest death-rate of all the textile occupations 
dealt with. Their C.M.F. is 60 per cent. above average, and there are only ten occupations 
with a higher general death-rate. 

At ages under 25 the death-rates are low, so it may be presumed that entrants are 
healthy, but all later ages return excess, varying from 41 to 92 per cent. 

Table F shows that the death-rates from many causes are amongst the highest for 
the 178 occupations. Outstanding positions, with corresponding C.M.F. ratios, are as 
follows :—Influenza 171, 1876; cerebral hemorrhage 177, 3065; chronic nephritis 168, 
2119; circulatory disease 175, 1914; valvular heart disease 178, 2170; pneumonia 173, 
2181; peptic ulcer 177, 3589; and suicide 169, 1823. The cancer position is 155, ratio 
1,420. The occupation is not a large one—4,448 men at all ages—but the numbers of 
deaths on which the mortality positions and ratios quoted are based are sufficient to afford 
reasonable significance to them, the smallest being 4 for suicide, and the conjunction of 
so many causes of exceptionally high mortality bears a significance for the occupation 
which cannot be mistaken. Health conditions are bad, and they appear to be bad generally 
rather than from the operation of any special occupational risk, so presumably the adverse 
conditions which transform the favourable experience at 16-25 into the high mortality at 
later ages do so by a general lowering of resistance to disease and deterioration of the various 
organs more or less alike. 


54. Wool and Worsted Card, &c., Frame Tenters belong to the same census occupation 
groups (code nos. 353 and 363) as the cotton workers just dealt with, but are 
distinguished by the fibre carded, &c., which gives them a different assignment in the 
industrial tabulation (see Industry Tables, 1921 Census, Table 3). Their mortality is 
above average at all ages, the low mortality of the young cotton carders not being met 
with in their case. But the general excess as measured by the C.M.F. is only 37-3 per 
cent. as against 60-1 for the cotton carders, and 27 occupations return a higher mortality. 
There are no such extreme positions to be noted in Table F as for the cotton carders, the 
worst being 169 (ratio 1,620) for digestive diseases. But though they die less from respiratory 
disease they die more from phthisis than the cotton carders, their position being 144 
(ratio 1,591) as against 98 (1,057). For the wool as for the cotton workers the death-rate 
from chronic nephritis and from cerebral hemorrhage 1s high, but not so high for wool 
as for cotton, especially as regards cerebral hemorrhage. 


55. Cotton Strippers and Grinders,—These men, whose function it is to keep the wire 
“ clothing ” of the carding engines (which clean the cotton and arrange its fibres approxl- 
mately parallel), clean and in good order, work largely in the carding room, and are 
subject to the dusty conditions there prevalent. In various respects their mortality 
bears a general resemblance to that of cotton carders. The C.M.F. from all causes, 1,396, 
is exceeded only by those for cotton carders and blow room operatives in the textile trades, 
and by 24 others of the 178 occupations (Table E). As with the carders a period of low 
mortality (20-45) is succeeded by large excess for the rest of life, but though the excess 
becomes much greater it starts later in life (45 as against 25) than for the carders. Their 
death-rate at 65-70 is exceeded only by that of underground tin and copper miners 


(Table E). 
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The worst disease positions shown by Table F are: Influenza, 176, ratio 2121; circu- 
latory disease 164, 1524 ; valvular disease of the heart 177, 2063; respiratory disease 174, 
2856: and bronchitis 177, 5579, of which five causes three have been noted above as 
specially fatal also to cotton carders. Indeed, the valvular disease mortality of cotton 
strippers and grinders is exceeded only by that of their working partners the carders. 
Bronchitis is a specially heavy risk for strippers and grinders (exceeded only in the case 
of cutlery grinders) and pneumonia for cotton carders. Both, as also wool carders, are 
subject to considerable accident risk. Although their mortality from respiratory disease 
is so heavy the strippers and grinders’ position in regard to phthisis 1s good (50, ratio 796). 
This is the more surprising in view of the high degree of association generally between 
phthisis and bronchitis (see page xviii). 

56. Cotton Spinners and Precers.—As regards distribution of mortality by age these 
men resemble strippers and grinders (as also wool spinners) in displaying comparatively 
low mortality in middle life (25-45), succeeded by increasing excess as age advances. 
The general excess is considerable, C.M.F. 1,248. The excess here shown. for cotton 
spinners over cotton weavers—1248 : 1048, or 19 per cent.—is greatly surpassed by that 
shown by certain returns for Blackburn, published by the local Medical Officer of Health, 
which suggest that the rate for spimners m that town has over a long series of years been 
more than double that for weavers. This exceptional Blackburn experience is not to be 
explained as a result of omission in the local returns to take account of the relative ages 
of the workers concerned, for the records on pages 36 and 38 show that weavers are on 
the whole much older men than spinners, and in fact their crude death-rate works out 
at 1466 per 100,000 living as against 1346 for spmners. In this matter the experience 
of Blackburn seems to be totally at variance with that of the cotton mdustry generally, 
thus raising a problem which can only be examined in the light of local conditions. 

Table F shows that the spinners’ most outstanding positions for the causes of death: 
distinguished are :—Cancer, 173 (ratio 1,648) and cancer of the stomach, 166 (1,603). The 
rates for Bright’s disease and cerebral hemorrhage are also high, and, as with so many 
other textile callings, that for valvular disease (163, 1494). | 
_ The special proclivity of cotton spimners to cancer, to which attention has been 
recently directed by the Home Office inquiry into and report upon cancer of the scrotum 
and groin in mule spinners, is thus confirmed by the records for 1921-23. Their special 
proclivity to skin cancer is discussed on page xxix, in association with the records for 
other occupations similarly affected. But Table 5 shows that their cancer excess is by no 
means confined to the skin, excess being greater, amongst other sites, for those not 
characterized by social mortality gradation. Of the three groups of sites so affected, 
skin larynx and upper alimentary canal, the two. latter show less excess for cotton spmners 
than any of the three groups of “‘ unexposed ” (Table 4) sites. 


57. Wool and Worsted Spinners and Piecers—The similarity in age distribution 
of the mortality of these men to that of cotton spinners has been already noted. But 
the sum is less, their C.M.F. of 1,103 comparing with 1,248 for cotton spinners. The 
worst cause mortality records for wool spinners are :—Chronic nephritis 175, 2896; cerebral 
hemorrhage 149, 1412; appendicitis 173, 2607; cirrhosis of the liver 169, 2656; and 
cancer of the stomach 163, 1536. Total cancer is also in excess, 144, 1,278, though less 
so than for cotton spinners. There is some apparent excess from skin cancer, but the 
basis of two deaths is insufficient to make this necessarily significant. 


58. Cotton Doublers Winders etc. suffer mortality in excess of average at every 
age, especially in later life, their C.M.F. being 1,236. But Table F shows their death-rate _ 
from no cause to be outstandingly high, the worst positions recorded being 162 for heart 
disease, and 158 for circulatory, valvular, and other heart disease alike. High mortality 
from diseases of the circulatory system (and from chronic nephritis and cerebral 
heemorrhage) is, indeed, a very general feature of the textile trades (see pages Xxxili—-vl). 


59. Wool Doublers Winders etc. furnish a total mortality (C.M.F. 970) well below 
that of similar trades in the cotton industry, but oddly enough several of their records 
for the causes distinguished in Tables C and D are distinctly worse than any applying to 
cotton doublers. ‘The worst are :—Appendicitis, 176, ratio 3,034 ; circulatory disease, 170, 
1568; diabetes, 164, 2041; and suicide, 158, 1551. With a few exceptions, notably » 
woollen weavers, the textile occupations tend on the whole to high suicide rates. The 
phthisis mortality of wool doublers (15, 510) is much the lowest amongst the textile 
workers. 


60. Cotton Weavers.—At all ages under 55 mortality is below or about average, but, 
as with various other textile trades (spinners, strippers and grinders, etc.), it increases 
considerably in later life, in this case after 55. The general result is slight excess, 
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expressed by a C.M.F. of 1,048. Next to wool doublers, cotton weavers return the lowest 
phthisis C.M.F. of all the textile trades (35, 731). Indeed, the only cause in Table F 
showing at all outstanding mortality is cerebral heemorrhage (163, 1641). A similar ratio 
(1,651) for bronchitis yields a position of 138, showing that excess mortality of 65 per cent. 
from bronchitis is of far less significance than of 64 per cent. from cerebral hemorrhage, 
forty occupations in the former case, and only 15 in the latter, returning higher rates. 

The question whether the use of artificial humidity in weaving sheds, implying, as it 
does, high temperature, is prejudicial to health, is under special investigation by the 
Home Office, and at the request of that Department the deaths of weavers have been 
separately tabulated for two groups of towns, in one of which the majority of the sheds 
were “ wet ” (employing artificial humidity), and in the other dry. The towns dealt with 
and the results of the tabulation are recorded on page 115, and a comparison of the total 
mortalities at various ages of the two groups, and of their C.M.E.s from various Causes, 
is made in Tables 19 and 20. 


aaa 19.—Mortality at various Ages of Cotton Weavers employed in “ Wet” Sheds and 
“ Dry” Sheds, as compared with that of all Occupied and Retired Cwilian Males 
es as 100 an each case, 1921-23. 




















| Ages 
eMaae e PEEL Uy GU) op Sua Weta erode eo ee pie 
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All Cotton Weavers : ...| 104-8 102 97 88 79 93} 1381 | 142] 117 
In towns where artificial ‘humidity is 
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In towns where artificial humidity is 
not used in the majority of the shedst 83-4) 111 | 118 70 65 63 | 105 | 135] 10l 














* See note * on page 115. + See note f on page 115. 


Hs 20.—Standardized Mortahty (C.M.F.) of Cotton Weavers, aged 20-65 years, employed 
m “ Wet” Sheds and in “ Dry” Sheds, from certam Selected Causes, and Comparison 
with that of all Occuyred and Retired Civihan Males taken as 1 000, 1921-23. 
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Weavers. is used in the | is not used in the 
majority of the | majority of the 
sheds.* sheds.f 
C.M.F. | Ratio. | C.M.F. | Ratio. | C.M.F. | Ratio. 
All Causes BES Pe des mt a me .-.| 1,048 1,048 1,065 1,065 834 834 
Influenza. be big ne wens Mee 39-3) 1,080 55°3) 1,519 14-2} 390 
Tuberculosis (all forms) a ? ai PAL es ote ime al 174-3) 983 97-0} 547 
Tuberculosis of the aEEStey system ae shumtbo- Ol asloe 156-4, 957 63-8} 390 
Syphilis, &e. ... . Ps J ae Ls 16°6| 613 18-1} 668 8-6) 317 
Cancer (all sites)... Kee a aN we ia) Laotk ~~ 9382 106-5) 829 98-7} 769 
_ Cancer of the pemnaele 5 I 2. 2. hi 35°6| 1,207 27°9| 946 32-7; 1,108 
Diabetes ... ™ its aes Kee aes ta 14-4! 1,180 13-9} 1,139 26°8| 2,197 
Cerebral hemorrhage ny , Ab ae Sow 73°7| 1,641 62:1! 1,383 48-4) 1,078 
Diseases of the circulatory system bs ve | 190-7) 1,253 110:5) 726 245-8) 1,615 
Diseases of the heart ... =a RUNAR: ie! 161-6} 1,253 86-8) 673 227°2| 1,761 
Valvular disease of heart = eee 13 2, 89-6} 1,413 49-5) 781 109-6} 1,729 
Other heart disease net ae Me “i 72-0} 1,098 37°3|, 569 127-6) 1,945 
Diseases of the respiratory system rf “a ral Medals eal ite UY Es 210-7| 1,389 73:7; 486 
Bronchitis we # o. ar) By di 81-9) 1,651 108-0; 2,177 39:8} 802 
Pneumonia i af oat a) 70-1} 824 83-4; 980 33:8} 397 
Diseases of the digestive system bie va bh 67-8} 1,139 96-3) 1,618 66-0; 1,109 
Peptic ulcer ui ese a £1, 2 ie 15-8) 1,000 18-4) 1,165 13-6) 861 
Appendicitis... su a be ipl oh 11-1) 1,247 13-0) 1,461 21-2) 2,382 
Cirrhosis of liver of Sy = — Svs 2-5) 260 4-5} 469 —- — 
Chronic ran et eo ee) «ab a; 42-9) 1,243 45-0} 1,304 32°7| 948 
Suicide ... ; ads ode a8 bk es 33°5) 1,379 32°9) 1,354 15-7; 646 
Accident .. oe das Sap ie fits 2 11-0} 223 12:5) 254 25:9) 525 








* See note * on page 115. } See note f on page 115. 
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As the subject is still under consideration by the committee concerned, no comment 
on these figures would be appropriate here. 


61. Wool Weavers.—At no age under 65 does mortality depart greatly from average, 
but in old age it is in definite excess, rising to 72 per cent. at 70-. The C.M.F., 1,082, is just 
a little higher than for cotton weavers. In contrast with the latter, phthisis mortality is 
rather high (115, 1162), but the case is reversed for respiratory disease, mortality from 
which is very light (positions, cotton 107, wool 21, ratios, cotton 1,075, wool 672). The 
worst disease positions revealed by Table F are for diabetes, 170 (ratio 2,566), circulatory 
disease, 161 (1,480), and valvular disease, 170 (1,666), but as agamst these we have 
pneumonia, 8 (471) and suicide, 6 (288). 


62. Weavers of Other Textiles (other than cotton and wool). ‘These men are few in 
comparison with cotton weavers, who form 76 per cent. of the whole, and fewer than the 
wool weavers. Their mortality is low at most ages—C.M.F. 888. Table F reveals no out- 
standing mortality from any cause, the worst records being, as so often with textile workers, 
chronic nephritis, 142, 1455; cerebral hemorrhage, 157, 1463; and heart disease, 
134, 1244. 


63. Hosiery Frame Tenters and Machine Knitters —This is the characteristic occupa- 
tion of hosiery manufacture, accounting for nearly half the males engaged in production 
(and repair and maintenance of plant) in this mdustry (Census 1921, Industry Tables, 
Table 2). The census table quoted shows that it is the only textile occupation of any 
numerical importance in the hosiery industry. Mortality is below average at most ages, 
yielding a C.M.F. of 929. The only bad positions recorded in Table F are for cancer of the 
stomach, 170 (ratio 1,780), cirrhosis of the liver, 168 (2,625), digestive diseases generally, 
118 (1,139), chronic nephritis, 133 (1,365), and suicide, 172 (2,263). The ratios for phthisis 
and respiratory disease are low (741 and 746). 


64. Dye Mixers and Dyers.—Mortality is in considerable excess at all ages, but in 
great excess at none, there being close general approximation to the C.M.F. of 1,304. And, 
similarly, Table F records moderately high mortality from all causes dealt with, but out- 
standingly high from none, position varying from 96 (suicide) to 167 (influenza). The 
ratios in Table D vary im the same way from 930 for syphilis &c. (the only one below 1,000) 
to 2,004 for bronchitis. The record thus points more to a somewhat low general standard 
of health than to any particular occupational risk. There is no significant excess of 
mortality from skin cancer (see page xxix), though three deaths at 55-65 yield a rate 
three times the average at that age. 


65. Scourers, Calenderers and Finishers.—Neither in its amount (C.M.F. 1,015), distri- 
bution by age, nor distribution by cause, does the mortality of these workers present any 
features calling for special comment. 


66. Cutters (hand) of Textile Goods and Clothing.—Mortality is somewhat above aver- 
age (C.M.F. 1,168), especially in early life, but after 35 most of the excess disappears 
(Table B). The deduction might be drawn that this light occupation attracts recruits 
of poor physique, unfitted for more strenuous callings, but in that case the early excess 
might be expected to apply also to tailors, which it does not, though the progressive change 
for boot repairers from high to low mortality as age advances suggests this explanation 
for a kindred occupation. As regards causes of death, the most striking feature is high 
mortality from phthisis (158, 1878). This, of course, supports the suggestion of Table B 
as to the health of entrants, but the excess is quite as great in late as im early life, so con- 
ditions of work must share responsibility. There is also moderate excess mortality from 
respiratory disease, and somewhat greater from chronic nephritis and cerebral hemorrhage. 
Barristers alone return lower influenza mortality. : 


67. Tailors make up the pieces of cloth cut out by group 66 into the actual garments. 
Thus, their work is mainly sewing, by hand or machine, while to the cutter falls the higher 
function of design. ‘Tailors are now largely females, and much of the work, especially in 
London, a great seat of the industry, is carried out in the workers’ home. The mortality 
of tailors is less than that of cutters (C.M.F. 1,015 as against 1,168), the high rates of the 
latter at 16-35 not being shared by tailors, whose mortality is not in notable excess at 
any age. 

Table C shows that the advantage of tailors over cutters is almost entirely accounted 
for by lower rates from phthisis and respiratory disease. The total cutters’ C.MF. 
excess 1s, as stated above, 153, and of this 74-7 is accounted for by phthisis and 46-8 by 
respiratory disease, or 121-5 together—about 80 per cent. Possibly more exercise in the 
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open air, involved by their conditions of work, may help to account for the lower phthisis 
mortality of the tailor, but conditions vary greatly as between factory workers and the 
home workers engaged in the bespoke tailoring trade, making it very difficult to generalize. 


68. Hat Formers, Plankers, Stiffeners.—These men, 4,761 in number, constitute much 
the most important occupation in hat manufacture. Table 2 of the Industry Tables of 
the 1921 Census shows that, excluding employers and managers, about half the males 
engaged in making felt and straw hats, the two chief branches of the trade, belong to this 
occupation. Sewers and trimmers come next in importance, but their work is chiefly 
in the hands of females. ‘Table B may be said to record considerable excess of mortality 
at every age, as the absence of any deaths amongst the 365 youths aged 16-20 must be 
largely a matter of chance. At higher ages the excess varies from 29 to 95 per cent., 
the C.M.F. being 1,396. Mortality is high from most causes, particularly phthisis (152, 
1735), cancer (172, 1619), cerebral hemorrhage (161, 1532), circulatory disease (172, 
1658), heart disease (173, 1850), respiratory disease (138, 1409), digestive disease (157, 
1395), cirrhosis of the liver (166, 2510), and chronic nephritis (149, 1530). Deaths from 
cancer-of the skin numbered 4, as against 1:08 to be expected at the rates for the 
occupied and retired population in general—an excess which appears to be probably 


significant. | 


69. Bootmakers (hand) are now almost entirely boot repairers, and are of high average 
age. Their medium mortality (C.M.F. 1,014) is made up of high, but gradually decreasing, 
rates.at ages under 55 and definitely and increasingly low rates in later life. The high 
rates in early life may be accounted for by choice of this sedentary occupation by semi- 
invalids physically unfit for harder work. The circumstances of the time, when replace- 
ment of hand by machine work has lessened the number of young men taking up the trade, 
must, no doubt, accentuate this selective process. But whatever the physique of entrants 
the low mortality in later life speaks well for the health conditions of boot repairing. Tables 
D and F reveal no outstanding excesses of mortality from any cause. The most important 
is that from phthisis (128, 1307). The age distribution of the phthisis excess supports 
the hypothesis of selection of the occupation by the physically unfit, for excess occurs 
at all ages 16-70, but most of all at 16-20. And the excess for non-respiratory tuber- 
culosis (three times average, Table C) is much greater than for respiratory, suggesting 
that youths suffering from spinal and joint, &c., tuberculosis tend to select this occupation. 


70,71. Factory bootmakers are divided into “ clickers ’’ (more or less equivalent to cutters 
in tailormg) and others. The total mortality is in much the same moderate excess (C.M.I'.s 
1,104 and 1,120) for both. For both, also, the rates are in chief excess at ages up to 35, 
coming nearer average later, but more so for clickers than others. Both the factory groups 
return considerably higher rates than the repairers at ages over 55. The most important 
causal mortality excess is, as with boot repairers, from phthisis (clickers 156, 1820; others, 
157, 1821. This excess applies to all ages except 16-20 and 55-65 for clickers, and to all 
without exception for others. Mortality from other forms of tuberculosis is low in com- 
parison. Though twice as high for others as for clickers, it is less than half as great for 
others as for boot repairers. So the suggestion derived from the mortality returns, that 
non-pulmonary tuberculosis may influence the choice of occupation for boot repairers, does 
not seem to apply to the excess mortality from tuberculosis (wide-spread throughout life) 
of factory bootmakers. The only other forms of mortality recording much excess are 
_ cerebral hemorrhage (clickers 156, 1461 ; others 121, 1167—no corresponding excess for 
chronic nephritis) and circulatory disease (clickers 136, 1283; others 92, 1047). 


72. Millers (Grain).—Mortality is low. The C.M.F. for all causes is 785, position 23. 
At ages under 55 the ratios are still lower, but after this age they approach or exceed 
average. The lowest cause mortality figures are for cancer (10, 688) circulatory diseases 
(14, 719), valvular heart disease (5, 393), peptic ulcer (4, 222) and chronic nephritis 
(5, 4382). The only important excesses are for diabetes (128, 1221) and suicide (152, 1494), 


73. Bakers—The all causes C.M.F. is 864, and, except for an excess of 7 per cent. at 
20-25, the death-rate is below average at every age. ‘l'able F records low or moderate 
mortalities from each cause, the worst records being 105, 1074 for suicide and 101, 1016 
for diabetes, and the best, 16, 677 for digestive diseases, 20, 667 for chronic nephritis, and 
26, 673 for cerebral hemorrhage. The only causes of more than average mortality are 
phthisis, diabetes, and suicide. 


74. Brewers numbered only 2;531, as only a minority of the men employed in breweries 
are properly so described, the brewer being a skilled man, employed in the direction of less 
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skilled labour. Mortality was more than one-third above average—C.M.F. 1,346—but, 
as is natural in view of the small numbers concerned, the age rates are very irregular. 
Mortality is in large excess from many causes. That from syphilitic diseases (mainly 
G.P.I.) is the highest for any occupation (178, 4808). Only two occupations, barristers 
and publicans, return higher rates for digestive diseases (176, 3133), while from appendicitis 
(177, 4674) the brewers’ rate is higher than any but the barristers’, and from cirrhosis of the 
liver (177, 8000) than any but the publicans’. The record for peptic ulcer is 173, 2633. 
Other causes of relatively high mortality are suicide (175, 2650), cerebral hemorrhage 
(172, 2245), chronic nephritis (155, 1620), accident (162, 1582), and cancer (154, 1398). 
On the other hand, mortality from phthisis is low—29, 706. Brewers evidently suffer the 
consequences of good living, and phthisis is not one of these. Pneumonia mortality is 
very low (5, 445), which may seem surprising in view of the temptations to and evidence of 
alcoholism, but the three deaths under 65 on which the pneumonia C.M.F. is based prove 
on test insufficient to furnish a significant rate, the occupation bemg, as noted, a very 
small one—too small, indeed, for the purposes of this Report. As to the general conclusion, 
however, that its mortality 1s excessive from many causes, the figures available leave no 
room for doubt. 


75. Cellarmen.—Though not a large occupation (6,480 men), this has more than twice 
the numbers of the brewers. Exposure to alcoholic risk is similar, and the general character 
of the mortality much the same. Its excess is greater, the C.M.I’. being 1,510, and every 
age rate above the average, especially those under 65. As for brewers, mortality is high 
from syphilitic diseases (161, 1697), cancer (175, 1801), digestive disease (172, 1857), 
cirrhosis of the liver (175, 4698), chronic nephritis (164, 1930), and suicide (162, 1621). 
‘To these have to be added circulatory disease (169, 1562), influenza (170, 1863), and phthisis 
(143, 1577). It will be seen that only three occupations (tin and copper underground 
miners, cutlery grinders, and waiters) suffered more from cancer. The only important 
excess distinguished in the tabulation for any site is that for the cesophagus (C.M.F. 44:4, 
ratio 4577, in contrast with stomach, ratio 885—cf. correlations quoted on page xxv). 
But there is large excess from cancer of undistinguished sites. . 


76. Tobacco Factory Operatives.—There is a C.M.F. excess of 15 per cent., irregularly 
‘distributed by age. Mortality records are bad for phthisis (160, 2002), diabetes (167, 
2262), circulatory disease (158, 1426), and digestive disease (164, 1472). Contrast is 
provided by chronic nephritis (7, 470), and cerebral heemorrhage (10, 528). 


77. Foremen and Overlookers (Wood Working).—The exceptionally low mortality 
(position 5) of this occupation has been already discussed along with that of other fore- 
men (page lv). The mortality recorded is below average at every age, falling at 35-45 
to 34 per cent. of the general mean, but rising after 65 to over 90 per cent. This distribu- 
tion of mortality, with maximum advantage in middle life, greatly lessened or entirely 
wiped out in old age, applies to other foremen groups also. ‘T'able D shows mortality as 
below average for every cause except chronic nephritis (131, 1322), but Table F shows 
outstanding mortality also from cancer of the stomach (position 171). This record is 
somewhat surprising. ‘The rate for cancer of all sites is low (40, 843), and the basis of 
fact (almost 27,000 years of life and 16 deaths at 20-65) sufficient to give significance to 
the stomach cancer rate, yet its ratio is 1,793. There were 11 deaths at 55-65. 


78. Cabinet Makers —The C.M.F. of 1026 corresponds with age rates none of which 
differ from the average by more than 11 per cent. The distribution of mortality by cause 
is no more remarkable than that by age, the worst records being 128, 1218 for cancer and 
144, 1342 for cancer of the stomach, and the best 22, 678 for chronic nephritis, and 36, 375 
for cirrhosis of the liver. 


79. Carpenters, &c.—The death-rate of this large class of workers (almost 300,000) 
is a little below average at every age, the C.M.F. ratio of 843 being closely adhered to 
throughout life. The distribution by cause corresponds, the worst position in Table F 
being 86 for appendicitis, and the best 30 for non-valvular heart disease. As already 
noted, carpenters and agricultural labourers are the only occupations whose mortality ratio 
does not exceed 1,000 from any cause in Table D, but the carpenters all causes ratio of 843 
is considerably higher than that of the agricultural labourers (688). 


80. French Polishers—This is much the least healthy of the woodworking occupations 
dealt with, the death-rate being above average at every age after 25, with a C.M.F. of 1230. 
But though the substance polished is wood, the more active environmental influence may 
well be that of the polish. Whether this contributes to the mortality or not, this is probably 
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in part at least to be explained by the lightness of the occupation attracting recruits of 
poor physique, who would be less likely to become carpenters or sawyers. ‘I'he greatest 
excess of mortality at any age, 98 per cent., occurs at 16—20, amongst youths who can have 
been but a short time in the trade, thus suggesting that it may be selected by semi-invalids 
desirous of light work. 

Amongst the worst mortality records are phthisis (150, 1641), cancer (140, 1257), 
respiratory disease (134, 1336), peptic ulcer (169, 2184), and suicide (147, 1428). There 
is no significant excess of skin cancer (two deaths). 


81. Sawyers and Wood Machinists—These men resemble carpenters in experiencing 
light mortality at most ages (below average at all ages 20-65, C.M.F. 868) and from most 
causes. Their worst position in Table F is for cancer of the stomach (134, 1241) and their 
best for chronic nephritis (14, 588). 


82. Upholsterers. —Here again the record is similar though the material worked in is, 
of course, entirely different. Generally favourable rates at all ages yleld a C.M.F. of 864 ; 
and the only bad positions in Table F are for phthisis (123, 1262) and cancer (173, ELO7), 
mortality being below average for every other cause (Table D). 


83. Paper Makers.—This is another healthy occupation, with a (.M.F. of 761, and 
mortality below average at all ages over 25. The causal records are generally good, diabetes 
(148, 1500) being the chief exception. . 


84, 85, 87. Printers—These three groups, hand and machine compositors, and printing 
machine minders and assistants, experience a mortality differing little from the average 
at any age except for an excess at ages over 70 for machine compositors so great as to 
suggest want of correspondence between the census and registration figures. Although 
much has been written of the liability of these men to phthisis, their returns suggest no 
excessive risk under this head, varying as they do from 121, 1247 for machine minders 
to 130, 1320 for machine compositors. There is no outstanding mortality from any cause, 
even the accident risk for printing machine staffs being small (52, 503). There is, however, 
a certain lead risk (page Iii). 


86. Photographers are chiefly employed in exclusively photographic businesses, 
although considerable numbers work for the printing industry, including under this the 
newspaper press, lithography, and process engraving (Table 2, Industry Tables, Census 
1921). Mortality is not far from average at any time of life, and the C.M.F. of 882 resembles 
those for other printing occupations. Their worst causal records are for diabetes (156, 
1631) and cirrhosis of the liver (156, 2021). Respiratory disease is distinctly low (19, 602), 
much more so than phthisis (77, 970). 


88. Bookbinders, &c.—Mortality is high in youth, but after 25 does not depart much 
from average, the general result being a C.M.F. of 1098. Phthisis mortality is slightly 
lower than for printers, but the rate for cancer is high (164, 1505). The only other cause 
of noteworthy mortality is peptic ulcer (168, 2101). 


89-99. The Building Trades.—These eleven groups comprise two, masons and slate 
masons, of notably high mortality, but for the remaining nine the rates are either about 
average or in one or two cases definitely below it. The lowest C.M.F. returned is that for 
foremen (732), the death-rate being low at all ages under 70, though less so as life advances. 
Their phthisis C.M.F. of 36-1 (ratio 221) is the lowest for any occupation, but they are 
subject, like builders in general, to high accident risk (170, 2089). In view of the considera- 
tions discussed on page lv the record for these as for other foremen must be regarded 


as doubtful. 


89. Builders and Contractors (employers and managers) are of average mortality (C.M.F. 
1005), .e., of considerably over average for the employing class. The rates returned are 
low in early life, but become high as age increases. They share the high accident risk of 
their employees, 143, 1247, and suffer generally from diseases of circulation and digestion— 
circulatory diseases, 125, 1202; cerebral hemorrhage, 155, 1445 (chronic nephritis, 
140, 1441); and digestive diseases, 128, 1178. Their cirrhosis of the liver record is 139, 
1281; and that for diabetes, 125, 1213. The general picture suggests good living as a 
factor in builders’ mortality. 


91. Bricklayers (C.M.F. 854) are of less than average mortality at every age, and from 
almost every cause. Although their accident rate is below average (ratio 957) it is above 
that of most occupations, the position being 115. This is the highest accident position 
(lowest rate) amongst the building trades, as slate masons (position 11) are exempt from 
the builders’ accident risk. : 
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92. Plasterers (C.M.F. 1011) are of average mortality, generally speaking, throughout 
life: They share the accident risk of the building trade (138, 1189), and have a bad 
record for cancer (142, 1266), and in a less degree for respiratory disease (119, 1165) and 
chronic nephritis (120, 1246). . 

93. Slaters and Tilers form a small occupational group (5,369 men at all ages), and 
their death-rates at ages are irregular, but with a general tendency to relative increase 
as life advances. The C.M.F. is 1037. Mortality is high from cancer (158, 1434), accident 
(155, 1462), and pneumonia (139, 1328). 

94. Masons, Stone Cutters and Dressers—Death-rates do not exceed average up to 35, 
but are high later, the C.M.F. being 1390, a rate exceeded by only 25 occupations. The 
most outstanding risks are from phthisis (161, 2032) and bronchitis (152, 1994), but 
mortality from most causes exceeds the average. 

The deaths of stone masons have been tabulated by counties according to the kind 
of stone mainly worked, and the following tables show the extent and causes of the mortality 
of masons working in limestone and sandstone respectively. The facts on which these 
tables are based will be found on page 116. The numbers ayailable for workers in igneous 
rock (see page Ixvii) were too small to warrant separate presentation. 


TABLE 21.--Mortality at various Ages of Masons, Cutters, and Dressers of different kinds of 
Stone (represented by those working im certain selected counties—see page 116) as 
compared with that of all Occupied and Retired Ciwilian Males taken as 100 in each case. 

eS ee 

Ages | 16—- | 20- 35- | 45- | 55- | 65- |70 and 

20-65 over. 














All Stone Masons, Cutters, and Dressers .... 139-0 | 100 94 93 | 140] 161 | 143] 127] 114 
Limestone Masons, Cutters, and Dressers...| 119-7 | 105 55 | 105} 129} 143 | 1138} 100); 111 
Sandstone Masons, Cutters, and Dressers...| 206-8 192 30 67 185 | 251 250 j= 21) dihi9 
Others ie: oe o ny ey LISsa 60 | 188 98 | 121 | 126°) 2260. eases 
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The great excess of mortality for sandstone masons corresponds with that noted 
on page lxvii for sandstone miners and quarriers. But it should be noted in the one case, 
as in the other, that the sandstone counties (Cheshire, Lancashire and the West Riding) 
are all situated in the north of England, whereas the contrasted limestone counties are 
scattered over all parts of the country. In view of the great excess of mortality in the 
north over that in other parts of England, this fact suffices in itself to account for a consider- 
able proportion of the sandstone excess. On the other hand, the sandstone masons’ 
C.M.F., 2068, may somewhat understate their mortality, as the usual close accord between 
it and ratio of actual to “ expected ” deaths is not found here, the ratio, 226 per cent., 
being considerably higher than 206-8. ‘The sandstone workers’ excess is confined in the 
main to those ages (over 35) at which the mortality of masons in general exceeds the 
average. The excess for masons as a whole is evidently much influenced by that for 
sandstone workers, who form 23 per cent. of the total, the remainder bemg made up by 
24 per cent. in limestone counties and 53 elsewhere. But for sandstone, limestone, and other 
stone masons alike the table shows that mortality, generally below average in early life, 
exceeds it at all ages from 35 on. It may be inferred, therefore, that the mfluence of stone 
dust is subject to much delay. It is great, but slow in action., Moreover, it appears to 
be both greater and slower in action for masons (including cutters and dressers working 
in dusty sheds, etc.), than for quarriers, as may be seen by comparimg Tables 17 and 21. 
The causes of mortality are compared for limestone and sandstone masons in Table 22. 

Rates are higher for sandstone than for limestone workers from every cause distinguished 
(if heart disease is dealt with as a whole), except diabetes, peptic ulcer, and accident. 

The causes chiefly in excess are phthisis and respiratory diseases, which are also in 
great, though not so great, excess for sandstone quarrymen (Table 18). But the 
bronchitis pneumonia ratio is very different, pneumonia mortality bemg much the higher 
for quarrymen and brgnchitis for masons. In both cases the general features of the 
sandstone workers’ mortality are those associated with silica risk in general ; and it may 
be noted that both for quarrymen and masons, the small number of deaths attributed to 
chronic interstitial pneumonia is very much greater for sandstone workers than for the 
more numerous limestone workers. 
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TABLE 22.—Standardized Mortality O.M.F. of Masons, Cutters and Dressers of different 
kinds of Stone, at ages 20-65, from certain selected Causes, and Comparison with that 
of all Occupied and Retired Civilian Males taken as 1000, 1921-23. 
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All Stone Limestone Sandstone 
Masons, Masons, Masons, 
—_——. Cutters Cutters Cutters 
and and and 
Dressers. Dressers. Dressers. 
C.M.F. | Ratio. | C.M.F. | Ratio. | C.M.F. | Ratio. 
| 

All Causes a se ae eu on REM es 1,390 1,197 1,197 2,068 2,068 
Influenza ... ask ay, oe a, Ao a, 43-2) 1,187 35 «2 967 35°9 986 
Tuberculosis (all forms) ... ste vl dai aé 363-4) 2,050 313-7) 1,769 615-3) 3,470 
Tuberculosis of the respiratory system ad +e 332°3| 2,032 283:6} 1,735 564:5| 3,453 
Syphilis, &c. re ao Pe 433 Lee ee 23°9 882 15-9 587 30-0) 1,107 
Cancer (all sites) ... 1 i. 5a Ao :-| 146-8) 1,143 128-9} 1,004 203-2) 1,583 
Cancer of the stomach ... is ¥ Ee 2 44-0) 1,492 33°7| 1,142 — 54-2) 1,837 
Diabetes ... lug is x. at Kis ae 8-1 664 14-7| 1,205 3°5 287 
Cerebral hemorrhage _... s 4.4 a we 58-9} 1,312 54°22} 1,207 OD fl e2tal 
Diseases of the circulatory system ... .... 184-2} 1,210 | 167-4) 1,100 | 253-3] 1.664 
Disease of the heart oY. a ve 5 ...| 159-8) *15239 151-5} 1,174 199-4} 1,546 
Valvular disease of heart &. ie La 7 79-0} 1,246 67-0} 1,057 121-7} 1,920 
Other heart disease fa: ty ¥ e:, 4.3 80-8} 1,232 84-5} 1,288 77-7 1,184 
Diseases of the respiratory system... a ...| 247-6! 1,632 198-7} 1,310 455-8) 3,005 
Bronchitis non <. ote he 4 fon 98-9} 1,994 60-0} 1,210 235-9) 4,756 
Pneumonia fee i a ia he LP 91-2) 1,072 83-2} 978 119-5) 1,404 
Diseases of the digestive system ry she » 65-8} 1,106 49-6} 834 83:3) 1,400 
Peptic ulcer sit iy SEATS aA 7 : 21-1 etgoo 31-9} 2,019 21-6} 1,367 
Appendicitis ah ~~ Le ‘ aa eh 5-6} 629 = — —— — 
Cirrhosis of liver ... oo oF iz a pe 9-7) 1,010 4-5) 469 18-2} 1,896 
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Accident ... s. ie Be ah e a 52-4) 1,063 73°7| 1,495 AT-7} 968 
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95. Slate masons and workers’ mortality (C.M.F. 1596) is exceeded by that of only 11 
occupations. It is in large excess at nearly every age and from many causes, especially 
phthisis (174, 3426) and circulatory diseases (176, 2139). But there were no deaths from 
diabetes, and mortality from digestive and respiratory diseases was low, as also from suicide 
and accident. 

As of 2,596 working slate masons enumerated in 1921 the majority (1,332) were in one 
rural district in Caernarvon, Gwyrfai (as well as one-third of the slate quarriers), a recent 
report to the Welsh Board of Health by one of its medical officers, Dr. I’. W. Wade, on the 
alleged high mortality from tuberculosis of the respiratory system among slate quarrymen and 
workers in this rural district, is largely applicable to the workers now under consideration. 
Dr. Wade finds large excess of mortality from phthisis in later life for the slate quarriers 
and workers jointly of Gwyrfai, greater for workers than quarriers. The present returns 
for groups 15 and 95 support this conclusion. In the following statement the phthisis and 
respiratory disease mortality, at each age dealt with, of slate quarriers and workers is 
stated as a percentage of that of the occupied and retired in general. 
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“ While the men engaged in the quarries are not subjected to much slate dust the 

men in the sheds are constantly inhaling it.’ These words, quoted from Dr, Wade’s 
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report, serve to explain why the phthisis mortality is more than twice as high for masons 
as for.quarriers. ‘lhe low rates shown for other respiratory diseases do not usually accom- 
pany large excess of mortality from phthisis, but most of the experience dealt with is derived 
from North Wales, and it may be that local standards of diagnosis and peculiarities of 
nomenclature affect the matter. If any local tendency exists to describe as tuberculous 
conditions which would elsewhere not be recognized as of this nature, it may be compared 
with the large excess of mortality ascribed every year to infantile convulsions i Welsh 
certification. It may be significant that considerable excess of respiratory mortality for 
slate workers is reported at ages over 65. At these ages the distinction between tuberculous 
and non-tuberculous bronchitis and pneumonia is notoriously difficult, and if North Wales 
differs from England and Wales in attributing a larger proportion of such deaths to the 
agency of the tubercle bacillus, it does so in company with the United States of America. 


96. Platelayers (C.M.F. 920) and 97. Navvies (C.M.F. 910) do very similar work, though 
that of the former is confined to the railways (and tramways), and have very similar 
mortality experience. In the case of each the rates are below average at most ages and 
from most causes, accident being a notable exception. The platelayers’ position for this 
risk is 171, 2229; while for navvies the corresponding figures are 153, 1426. 


98. Painters and Decorators suffer mortality differing little from the average at any age, 
but tending on the whole to exceed it. The C.M.F. is 1,074. By far their worst cause 
records are for chronic nephritis (162, 1904) and cerebral hemorrhage (162, 1566). These 
excesses are doubtless associated with the lead risk to which the occupation is subject. 
Table 7 shows that of 150 deaths among the total population in the three years attributed 
to occupational lead poisoning, 63 were of painters, and from the same table it may be 
found that their age mortalities from this cause were 20—40 times the average. 


99. Building Trade Labourers (builders’, bricklayers’, plasterers’, masons’, etc.) also 
experience mortality not far from average at any age—below it up to 35, and afterwards 
above. The C.M.F. is 1,060. Table F reveals no causal mortality worthy of note except 
the accident risk shared with the other building occupations (150, 1347). Cancer mortality 
is rather high (122, 1161), but the excess is less than for Social Class V (ratio 1229), to which 
these workers are assigned. ; | 

100. Rubber Workers.—Mortality is below average practically throughout life, but 
especially in its later stages, as expressed by a C.M.F. of 892. The worst cause records are 
for cancer (120, 1157), cancer of the stomach (135, 1244), and cirrhosis of the liver (168, 
2365). Mortality from skin cancer was at about the average rate. 


101. Drafters and Brushmakers——Mortality is in large excess at all ages under 55, 


later approaching the average, so perhaps this light sedentary occupation attracts men of 
poor physique. The C.M.F. is 1320. The causes of death chiefly in excess are phthisis 
(170, 2376) and respiratory disease (153, 1708). 


102. Shipwrights are men engaged in ship construction, who work in either metal or 
wood, or in both materials. (Those returned as metal or as wood workers are classified 
accordingly.) Their C.M.F. is 984, the death-rate being below average at all ages from 
35 to 70. Their worst causal mortality records are for syphilis etc. (163, 1768), and 
accident (135, 1170). 


103. Shipyard Labourers.—This group comprises all the unskilled workers in ship- 
building who could not be assigned as unskilled workers in the metal-working, woodworking, 
or painting sections. ‘They experience excess mortality at every age under 70, and chiefly 
under 55. Their C.M.F. is 1,351. 

Amongst many causes of mortality excess may be noted influenza (169, 1805), 
phthisis (146, 1602), syphilitic diseases (170, 2026), cancer, especially of the stomach 
(139, 1254), respiratory diseases (163, 2001), and accident (160, 1489). 


104. Gas Stokers—Mortality is high, C.M.F. 1,289, the excess chiefly affecting later 
life. It does not set in till 35-45, and thereafter steadily progresses with age. At 65-70 
there are only two occupations of the 178, and at 70—, only one, with higher rates (Table E). 
Mortality is high from most causes, particularly influenza (164, 1747), cancer (171, 1598), 


respiratory diseases (150, 1644), and accident (145, 1278). The cancer excess applies — 


especially to the skin (see page xxix), 
cesophagus and stomach are either about or definitely below average (Appendix D), the 
rates for tongue and stomach are in great excess at ages over 65, those for the lip at 
55-70, and those for undistinguished sites at all ages over 45. 


105. Railway officials form a numerous body of men, and most are, no doubt, minor 
officials, so it is not surprising that their mortality record displays the peculiarities 


but although the C.M.F.s for the tongue 
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characteristic of foremen in general (see page lv). The C.M.F. is only 679, and the death- 
rate is below the average at every age over 20. Most of the cause rates are also low, two 
associated with prosperity—diabetes and appendicitis—forming the chief exceptions. 
For diabetes the record is 131, 1270, and for appendicitis 136, 1382. From no other cause 
does the recorded death-rate exceed the average. Some portion of this favourable 
experience may be attributable to the medical examination to which entrants into the 
railway service in this as in other capacities are subjected. 


106—110. Other railway workers are also of low mortality, except porters, whose 
C.M.F. is 1,023, the rate for signalmen (622) being even lower than that for officials. This 
statement applies, for each occupation, to each age from 20 to 65, but its significance is no 
doubt affected by the physical selection and supervision required in the case of men on 
_ whose single-handed adequacy the safety of railway travelling depends. This may explain 
the specially low mortality of signalmen, who have to work so much alone, as well as the 
higher rate for porters, whose responsibility is less, so that the no longer fit signalman or 
shunter may become a porter. The tendency to increase of relative mortality in old age 
(Table B) may be due to withdrawal of the influence of this supervision, as well as to the 
general tendency towards approximation of mortality at this stage of life (page 123). 


The quite exceptional rate for guards at 16-20 (over seven times average) seems to be 
due mainly to chance. Few men are guards so young, and the years of life at risk were 
_ only 462. But amongst these 154 individuals eight deaths happened to occur in the three 
years, of which 4 were due to tuberculosis and 2 to accident. At 20-25, also, tuberculosis 
was in (slight) excess for guards, but at all higher ages their rates were much below average. 
The consistently low mortality of railwaymen, other than porters, from every cause dealt 
with in Tables D and F can best be appreciated by observing their record in those tables. 
Not one of the four occupation groups concerned returns a high rate from any single 
cause, except shunters from accident (177, 3331), a rate exceeded only by that for 
conveyors of coal to the mine shaft. Even this excess, fully accounted for by the nature 
of the shunter’s work, is approached by no other railway calling, though for all except 
officials (505) and signalmen (469) the accident ratio is over 1000. The only causes (in 
Table D) from which the mortality of locomotive drivers etc. exceeds average are diabetes 
and peptic ulcer ; of guards, influenza and appendicitis ; of signalmen, influenza, diabetes 
and cerebral hemorrhage ; and of shunters, syphilis etc., cancer of the stomach, cerebral 
hemorrhage, non-valvular heart disease, bronchitis, and peptic ulcer. Porters and 
lampmen are not required to be, and evidently are not, so physically fit. They are alone 
in the railway service in suffering excess mortality (over average) from phthisis (113, 1150) 
and respiratory disease (100, 1039). Both these causes, as already seen, are more fatal 
to the porters’ social class ([V) than to that of the other railwaymen (III). But, indeed, 
their rates from most of the causes distinguished in Table D, though in no case heavy, 
are higher than those of all the other railway occupations. 


111. Livery Stable and Garage Owners and Managers &e. are surprisingly numerous 
(almost 40,000), and perhaps it is not to be wondered at, therefore, that, with a C.M.F. 
of 791, they share the low mortality of foremen in general. Low rates prevail at all 
ages under 70. The only causes from which mortality exceeds average are digestive 
diseases, suicide, and accident, the worst positions in Table F being appendicitis, 148 
(ratio 1629), and suicide, 147 (1428). 


112. Drivers of Horse-drawn Vehicles ave nearly all engaged in the transportation of 
goods. There were 182,746 males so returned in 1921, as against 11,808 drivers of horse- 
drawn passenger vehicles, of whom only 3,866 were in private domestic service ; so the 
“coachman ” of former days has almost disappeared. Mortality for horse drivers is in 
consistent and considerable excess of average throughout life, the C.M.F. being 1,378— 
much higher than for any other road transport workers. Table A shows that mortality 
was highest for passenger drivers, whose ratio of registered to calculated deaths was 154, 
that of goods drivers (horse) being 136, and those of motor, etc., drivers, 86-89. ‘Table D 
shows that the only causes therein distinguished from which the mortality of horse drivers 
does not exceed average are appendicitis and suicide. Table F shows that, while the 
relative position of these men is bad from almost all causes, it is worst for cancer, 157 
(ratio 1432), respiratory diseases, 154 (1732), bronchitis, 156 (2044), pneumonia, 156 
(1597), and accident, 156 (1465). It should, of course, be remembered that the mortality: 
standard for the social class (IV) to which these men are assigned is above the general 
average for some of these causes, particularly accident and respiratory disease, but this 
consideration does not help to explain their excess in total mortality, for which the Class LV 
rate hardly exceeds average, nor in mortality from cancer, for which the class rate is below 


be 
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average. But the social class assignments are all individually open to criticism, being of 
necessity arbitrary ; and if in this instance Class V would have been more appropriate, 
a good deal of the excess mortality of these horse-drivers may be accounted for by their 
social rather than their occupational environment. 


113. Motor Drivers, who are chiefly men in the prime of life, return death-rates below 
average at all ages 20-70, their C.M.F. bemg 862. Their mortality is below average 
from almost every cause, as that of horse drivers is above it, the only causes in 
Table C for which their death-rate exceeds that of horse drivers being appendicitis and 
suicide. Their death-rate from respiratory disease is only half that of horse drivers. 


114. Tram Drivers may be regarded as one variety of motor drivers, whom they greatly 
resemble in general mortality experience (C.M.F. 875). But it may be noted that their 
accident risk is very much less (ratio 260). 


115. Omnibus and Tram Conductors —Yotal mortality is just under average (C.M.F. 
990), and from 20 to 70 the rates keep close to the mean. ‘The causes of death in chief 
excess are phthisis (134, 1419), cancer (148, 1322), and appendicitis (166, 2213). 
As for tram drivers, the accident risk is very small (ratio 280). 


116. Grooms and Horse-keepers are of over average age, their proportions (per 1,000 
at all ages) being below those for all occupied males at each age under 35, and above them 
at all later ages (Census 1921, General Report, Table L). Their mortality does not differ 
much from average at any period of life, the general result bemg slight excess (C.M.F. 
1,046). There is moderate excess of mortality from respiratory diseases (chiefly pneu- 
monia), but not from phthisis, also from suicide and accident (accident position 126, but 
ratio only 1,034), but on the whole there is little calling for comment in their cause 
mortalities. 


117. Bargemen and Boatmen are of over average age, their proportions (per 1,000 at 
all ages) being low at all ages under and high at all over 35. Their death-rate is in con- 
siderable excess at every age, the general result being a C.M.F. of 1,290. Causal mortalities 
are generally high, diabetes, digestive diseases, and suicide being the chief exceptions. 
The accident risk is very high (position 174, ratio 2,972).. Of the 113 deaths from accident 
77 were due to drowning. . 


118-120. Dock Labourers.—Ot these stevedores and coal boat loaders and dischargers, 
about 5,000 and 7,000 men, have been tabulated separately from the main body of 93,000 
‘ Other Dock Labourers.” But the mortality characteristics of all three are very similar, 
the resemblance consisting in excess at all ages and from most causes. There is no age 
at which the death-rate of any of the three does not considerably exceed the general average, 
but excess is greatest, at all ages over 25, for stevedores, whose C.M.F. is 1,619, as against 
1,231 for coal boat workers and 1,532 for others. Presumably the confined spaces in 
which the stevedore works in the holds of vessels increase his risk. And similarly large » 
excess of mortality from most causes is the prevailing experience of all three groups, par- 
ticularly from syphilitic diseases, cancer, circulatory and respiratory diseases (especially 
pneumonia) and accident. for these six causes the best position occupied by any of the 
three groups is 135 (ratio 1,277) by stevedores for circulatory disease. Phthisis might be 
added, but that excess for the coal boat men is slight (position 91, ratio 1,018). It is about 
100 per cent. for stevedores and others. The antagonism between coal and phthisis, strongly 
manifested for miners in former reports, and still to some extent m 1921-23, seems to 
extend to these workers, in preventing large excess for them as for the others. The cancer 
excess does not appear to be specially related in a significant degree to any of the sites 
distinguished. : 

121. Messengers, Hall Porters, Inft Attendants &c. are chiefly boys, most bemg under 
twenty years of age. Mortality tends to excess at most ages, especially in early life (C.M.F. 
1,200), and the distribution by cause of this excess, phthisis and valvular heart disease 
taking a prominent share in it, is consistent with the view that this may, as a light occupa- 
tion, attract entrants of poor physique. The only causes of particularly low mortality, 
diabetes and appendicitis (positions 17 and 27, ratios 434 and 360), are fatal chiefly to 
classes more prosperous than those from which these workers are derived. 


122. Porters are men of about average age. Their mortality exceeds the méan at all 
_ages, especially the earlier, and their C.M.F. of 1,497 is exceeded by only 17 occupations. 
The excess is general, applying to every cause in Table D except diabetes, cirrhosis of 
the liver, and chronic nephritis. Amongst the heaviest excesses are those from phthisis 


and respiratory disease. In these respects porters conform to the characteristics of their 
social class (V). 
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123. Proprietors and Managers of Wholesale and Retaal Dealing Businesses.—As about 
80 per cent. of these men are engaged in retail distributive trade (Census 1921, General 
Report, page 113) they may be referred: to as shopkeepers. Three groups have been 
distinguished, with a view to measuring the differences in mortality accompanying different 
conditions of retail trade. These are—(a) those whose trade is generally carried on under 
conditions involving for them and their assistants exposure to the open air (fish, meat, 
ereengrocery and milk trades), (b) grocers, and (c) drapers. ‘Together these three groups 
include just under half the total, proportions per 1,000 total shopkeepers bemg—Open 
shop, 229; grocers, 159; drapers, 109; others, 503. Corresponding proportions for 
shop assistants are 265, 235, 128, and 372 respectively. As such large proportions of the 
totals are outside the groups no correspondence between total and group figures can be 
looked for. 

After considerable excess in early life (under 25) the mortality of shopkeepers keeps 
close to average at higher ages. But the rates at 16-20 seem to be overstated for all three 
eroups. At this age the demarcation between dealing businesses and various other callings 
(e.g., hawkers, newspaper sellers) must often be indistinct, with corresponding risk of want 
of correspondence between the census and registration data. The C.M.F. is 1,029. It 
is much higher (as also that of shop assistants) for men working in shops involving exposure 
to the weather (fish, meat, greengrocery, milk) than for indoor workers (grocery and 
textiles). There are no exceptions to this rule between the ages of 20 and 65. ‘The causes 
from which mortality is shown by Table D to be in greatest excess for shopkeepers as a 
whole, are diabetes (ratio 1,484), digestive diseases (1,287), cirrhosis of the liver (2,042), 
chronic nephritis (1,287), and suicide (1,621). Hach of these excesses applies to each of 
the three groups of shopkeepers except that from diabetes, which is confined to the food 
trades (ratios 1,828 for butchers, &c., and 1,770 for grocers, while that for drapers is 803). 
This distribution accords with the social incidence of diabetes mortality m later life 
(see Diag. 3), which also suggests association with abundance of food supply. 
Apart from the suicide excess, which may be attributable to business worries, the 
causes in chief excess are all of such a nature as to suggest good living as an important 
factor. Phthisis mortality is below average for each of the three groups (and above 
average for their assistants). Contrary to what might perhaps have been anticipated, 
mortality from respiratory disease is higher for the group of shopkeepers selected as subject 
to open-air conditions (butchers, &c.) than for either of the others, ratios for them and for 
grocers and drapers being 1,133, 792 and 790 respectively (Table D). The same state- 
ment applies to their assistants, the three ratios in their case being 1,361, 774 and 887, 
so the conditions of work in the exposed shop seem to entail a respiratory risk, which for 
butchers’, &c., assistants is nearly double that for grocers’ (ratios 1361 and 774). 


124. Salesmen and Shop Assistants.—Mortality is lower at almost every age than that 
of shopkeepers, the C.M.F. of 973 comparing with 1,029. But the open shop (fish, meat, 
&c.) workers’ rates are higher at every age over 35 than their employers’, their C.M.F. of 
1,280 being also considerably greater. ‘the C.M.F. for drapers’ assistants (1,069) 1s also 
considerably above that for their employers (941), but the excess in their case occurs earlier 
in life (20-55). There is little difference between the rates for grocers and their assistants 
(C.M.F. 955 and 932), but the assistants have lower rates at all ages over 45. So the elderly 
employee suffers in the open shop and gains in the grocery shop, as compared with his 
employer. ‘The causes of mortality on the whole resemble those for shopkeepers. Diabetes 
is in excess for all, the C.M.F. for butchers’, &c., assistants, being more than twice the 
average, and that for grocers’ assistants almost twice. But for drapers’ assistants the 
excess is under 30 per cent. So the same association of diabetes with the food trades may 
be noted for shop assistants as for their employers. 

It may be noted from the above statement that as the mortality of assistants in fish, 
meat, etc., shops (124a) and in drapery shops (124c) forming together almost 40 per cent. 
of the whole number of shop assistants, is considerably above that of their employers, and 
the rate for grocers’ assistants (1245) less than one-quarter of the whole, but little below 
their employers’ rate, the rate for the unclassified assistants who make up the total must 
be very much lower than that for their employers. That this is so appears from the 
following statement of C.M.Fs. and age mortalities :— 


123 Shopkeepers. 124 Shop Assistants. 
C.M F. C.M.F. 
90-65. 16- 20- 25- 35- 45- 55-65 — ... 20-65 16- 20- 25- 35- 45- 55-65 
a ... 1,175 486 462 485 726 1,289 3,094 eet 1,280 283 381 442 810 1,485 3,498 
b .. 955 1,105 391 354 480 1,118 2,668 G 932 252 324 416 731 1,016 2,170 
C Weed) 556) 322)\352. 585° 1,033 2,586 ‘a 1,069 288 374 400 729 1,807 2,604 
Others... 1,008 421 448 413 651 1,152 2,486 yo Baere dla: Boll soe tar 5, 909. 4,145 
All ... 1,029 490 433 416 634 1,163 2,647 He 973 250 329 366 658 1,156 2,443 
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At each age distinguished mortality is shown as lower for the unclassified assistants 
than for any of the three classified groups. It is also lower at each age for unclassified 
assistants than for their employers. These facts seem to suggest possible understate- 
ment of mortality for unclassified shop assistants, which would presumably imply com- 
pensatory overstatement of the aggregate mortality for the three classified groups. 


Excess of Mortality at an Earlier over that at a Later Age—tt will be noticed 
that mortality is shown as lower for shopkeepers at 25-35 than at 20-25, and at 
20-25 than at 16-20. Corresponding reversal of the general rule of increase of mortality 
with increase of age is displayed only by the unclassified amongst the shop assistants, 
and only as between ages 20-25 and 25-35. In this respect shopkeepers display in 
special degree a tendency which applies to the total population of many countries, as 
is shown by their life-tables, and which has been shown by the Government Actuary in 
his recently published Life Tables for England and Wales, 1920-22 (Registrar-General’s 
Decennial Supplement, Part I) to apply to the experience of both sexes as a whole in the 
rural districts of the Eastern Counties. It therefore appears that certain sections of the 
English population, geographical or occupational, display a feature which in many other 
countries applies to the total mortality experience, though it has never done so here. This 
being so it may be ot interest to note which are the occupations so affected, and which 
are the causes of death chiefly responsible. 

Scrutiny of the age mortality rates on pages 5-95 shows that the death-rate was higher 
at 16-20 than at 20-25 for the occupation groups bearmg the following numbers—3, 6, 
17, 21, 30, 45, 55, 62, 63, 80, 84, 95, 97, 105, 107, 108, 114, 115, 117, 118, 119; 1235 132; 
146 and 151; and at 20-25 than at 25-35 for the groups numbered 4, 9, 10, 19, 20, 21, 
24, 25, 26, 35, 39, 41, 44, 49,51, 52, 56,57, 58, 61, 66, 68, 72, 73, 76, 77, 78, 83, 85, 88, 93, 
101, 104, 107, 109, 111, 114) 121, 123, 131, 137, 138, 139. 141, 142, 143, 144, 149, 154, 157, 
160 and 162. The rate for 22,982 youths of 16-20 was higher than for 67,568 aged 20-25 
in the same occupations ; and that for 122,856 men of 20-25 than that for 321,928 of 
25-35. The occupations included in these lists may be seen to be of a very varied nature, 
but shopkeepers form numerically much the most important smgle occupation concerned. 
When the causes of death are compared for the two age groups in each case it is seen that, 
as has generally been supposed, tuberculosis accounts for this phenomenon as between 
ages 20-25 and 25-35, though it does not account for the excess for age 16-20 over 20-25. 
For the selected occupations compared total mortality at 20-25 amounted to 454 per 
100,000, and at 25-35 to 388. Of this excess of 66 per 100,000 63 was due to tuberculosis, 


the rates for the respiratory form being 175 at 20-25 and 120 at 25-35, and for other forms 


22 and 14 respectively. 

But the picture is quite different when ages 16-20 and 20-25 are compared. The 
total rate for the first 1s 488 per 100,000, and for the second 296, a difference of 142, of 
which tuberculosis accounts for only 15, the 16-20 rates for respiratory and other forms bemg 
133 and 22, and those at 20-25 123 and 17. The remaining difference of 127 per 100,000 
is made up as follows—accident, 45 (71-26) ; pneumonia, 22 (44-22); appendicitis, 10 
(19-9) ; valvular disease, 7 (15-8) ; acute nephritis, 9 (no deaths at 20-25) ; miscellaneous 
nervous diseases, 8 (20-12); miscellaneous digestive diseases, 3 (6-3); and unclassified 
(“ other ”) causes, 18 (39-21). It thus appears that while the feature im question at about 


age 25 is almost entirely accounted for by tuberculosis, the causes tending in the same _ 


direction at about 20 are very miscellaneous, accident bemg much the most important. 
This fact may be compared with Diagram 5 of the Statistical Review for 1925, which shows 


that mortality from accidental drowning is enormously and suddenly reduced between 20 


and 25 years of age, so that the prudence required to avoid accident appears to be a 
faculty somewhat suddenly acquired at about this time of life. | 

While the facts noted above probably suffice to establish a variation with age in the 
causes responsible for the feature studied, the possible influence of ill-health upon the selec- 
tion of occupation must be remembered. The actual decrease of mortality with increase of 
age in the selected occupations compared may not be typical, as regards the causes 
responsible for it, of such tendency in the same direction as applies to the population at 
large. This might also, of course, hold good for geographical sections of the population. 
No section of the population, indeed, occupational or geographical, which is subject to 
the influence of selective migration, can be looked upon as typical in this matter of a 
general tendency. Tuberculosis may account for the excess mortality of the selected 
occupations at 20-25, either because young men suffering from phthisis select these as 
suitable for them, or because of special occupational risk of phthisis resulting in early death, 
or for both reasons, but in neither case does the early excess represent the emergence of a 


a 
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general tendency. And in the same way similar early excess for the rural districts of the 
Kastern Counties may be accounted for by migration, either inward of invalids attracted 
by the “ bracing” characteristics of their climate, or (and probably chiefly) outward 
migration of healthy adolescents, leaving those debarred from enterprise by disease to 
die at home. (See Statistical Remew for 1923, Text, page 34.) The case is evidently 
different where a whole national population, not greatly affected by migration, displays 
the same peculiarity. In this case if tuberculosis mortality, as at present for females in 
England and Wales, reaches its highest pomt in early adult life, its relative importance 
amongst the forms of mortality at this time of life may suffice to impress this maximum 
upon the total mortality curve. But if, as for the male English population at present, 
there is no such early adult tuberculosis maximum, it is evident that the cause of the 
phenomenon must be sought elsewhere. Where, as in this country at present, the feature 
in question applies only to sectional populations, migration furnishes an obvious explana- 
tion, even though the causes accounting for the early excess in the selected populations 
may profitably be studied for the sake of the light they may throw upon possibilities else- 
where, and latent tendencies here. 


125. Commercial Travellers.—Except at 16-20, when the numbers are small, mortality 
is slightly above average at every age, the C.M.F. being 1,108. The causes chiefly 
in excess bear general resemblance to those for shopkeepers, including diabetes (ratio 1,590), 
digestive diseases (1,407), cirrhosis of the liver (2,146), and suicide (1,51 4). But in addition 
to these excesses shared with shopkeepers, commercial travellers suffer heavily from 
syphilitic diseases (1,642), cancer (1,228—a considerable excess as compared with the 
class II ratio of 920), and appendicitis (1,989). It would seem that the temptations of 
the calling to intemperance im food and drink are not without effect upon its mortality. 
Their ratios for chronic nephritis (1,174) and cerebral hemorrhage (1,107) are also in some, 
though less, excess. 


126. Canvassers, Roundsmen and Van Salesmen.—Mortality is low, their C.M.F. being 
877, and death-rates being below average at all ages over 35 and from almost all causes. 


127. Costermongers, itinerant vendors of goods, working on their own behalf, instead of 
for employers like the canvassers, furnish an interesting contrast. Mortality is 
in excess at all ages, especially in middle life, 25-55, the C.M.F. being 1,660 as against 
877 for canvassers. It is also in excess from almost all causes, especially phthisis (ratio 
2,289), syphilitic diseases (2,284), and respiratory diseases (2,186). The ratio is higher 
for bronchitis (2,690) than pneumonia (1,979), but the significance of these excesses 
is much the same, the bronchitis position being 168 and that for pneumonia 169. Next 
to these causes come circulatory disease (1,551) and cirrhosis of the liver (1,573). Other 
excesses are quite moderate, but the only causes in Table D with ratios under 1,000 are 
diabetes (943) and appendicitis (607), both causes of low mortality for the social class (V) 
to which costermongers are assigned. 


128, 129. Bank and Insurance Officials form the higher grades of the banking and 
insurance stafis, of which the majority is constituted by group 158a, bank and insurance 
clerks. It is therefore not unlikely that the tendency to magnification of importance in the 
census records of occupation, discussed as a possible factor in the consistently low mortality 
of foremen, may contribute to the advantageous position recorded for bank and insurance 
officials. ‘The C.M.F.s are 603 and 585 respectively, yielding the positions of 4 and 3, 
lower rates being returned only for farm bailiffs and Anglican clergymen. In each case. 
as also for clergymen, the C.M.F. is a little lower than the ratio of actual to calculated 
deaths, the discrepancy being greatest for bank officials (603 and 66). This must be due 
in part at least to the fact that there is no recorded mortality for any of these three occupa- 
tions in the first one or two age groups (16-20 and 20-25), population, if any, at such ages 
being naturally very small —a circumstance which applies to other professions as well as 
the clergy, and reduces the C.M.F’. but not the alternative measure. But the close general 
correspondence of the two measures of total mortality, as shown side by side in the 
Abstracts, shows that danger of understatement of mortality by the C.M.F. from this cause 
must be slight. 

Both bank and insurance officials share the Class-I peculiarity of very low relative 
mortality in the earlier working years, which gradually increases with age to a rate much 
nearer the average in later life (Diag. 1). Table D showsthat the only causes in excess for either 
occupation are digestive diseases and diabetes, the former as a whole only for bank and the 
latter only for insurance officials. The special incidence of both these forms of disease on the 
upper social ranks, presumably as the result of a generous food supply, is discussed on. pages 
xxxiand xli, The cause in greatest excess for both groupsis appendicitis, which also shows 
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more than any other the upper social class excess. characteristic of digestive and related 
diseases (Diag. 3). Mortality from phthisis, cancer, and bronchitis, all causes of the oppo- 
site type of social grading to diabetes and appendicitis, 7.e., increasing from above down- 
wards, is extremely low for both groups; and no other occupation returns so low a rate 
as Insurance officials from valvular disease of the heart, another extreme example of the 
same type. There is a curious contrast between the two groups as regards cirrhosis of the 
liver (bank officials, position 141, ratio 1,521, and imsurance officials, position 56, ratio 
521). But the six deaths at 20-65 in the former case are barely sufficient, and the three 
in the latter insufficient, to yield significant rates. 


130. Insurance Agents and Canvassers.—-In this case it is fairly obvious from Table A 
that many canvassers describe themselves on their census returns as agents or brokers, 
so the two lines are merged for present purposes. Mortality is excessive in early life, 
but the excess rapidly lessens as age increases, and after 45 disappears. Perhaps it may be 
inferred from these facts that this hght open-air occupation attracts men of poor physique, 
who benefit as time goes on by its healthy nature. This surmise is supported by the 
phthisis mortality experience. At 20-65 this is high (position 142, ratio 1,569), but the 
excess 1s largely confined to early life. Under 35 it is very great, at 35-55 moderate, and 
after 55 phthisis mortality is well below the average. Mortality from respiratory disease 
is rather low (57, 815), and the only cause except phthisis in notable excess is suicide (144, 
1,358). 


131. Auctioneers.—The C.M.F. is 1,031, and mortality, generally speaking, about 
average throughout life. Its distribution by cause is very similar to that noted for bank 
and insurance officials, and especially for commercial travellers. Low phthisis and res- 
piratory, and high diabetes and digestive disease mortality are features shared with Class I 
as a whole, but others shared with commercial travellers are high rates for syphilitic diseases 
(146, 1376), cirrhosis of the liver (161, 2302) and suicide (166, 1712), and a rate above 
the high Class I average for appendicitis (169, 2393). 


Causes of Death affecting Business and Professional Men.—Probably the combination of 
causes just noted may be accepted as to some extent characteristic of business life (of 
moderate prosperity) in general. This may be tested by selecting certain occupations as 
representative of business life and examining their mortality from the causes discussed. 
The following six occupations have been used for such a test : Shopkeepers, commercial 
travellers, bank and insurance officials, auctioneers, and theatre, &c., proprietors. 
Mortality from each cause being classed as light or heavy according as it was less or 
more than that of the majority of the 178 occupations dealt with, the six business 
groups give the following results: phthisis, all hght ; respiratory disease, all light ; diabetes, 
all heavy, except bank officials ; digestive diseases, all heavy ; appendicitis, all heavy ; 
cirrhosis of the liver, all heavy, except insurance officials; syphilitic diseases, suicide (and 
chronic nephritis), four heavy, bank and insurance officials light. It is true that this 
distribution of mortality is largely that of the upper and middle classes in general, but a 
corresponding group of professional occupations (Anglican clergy, barristers, solicitors, 
medical practitioners, dentists, and engineers) conforms less closely to the type describea 
for six of the above nine causes, equally for two, and to a greater extent for only one, 
suicide. 


132 and 133. Cwil Service and Local Authority Officials and Clerks.—Both groups are of 
less than average mortality at every age, the C.M.F. of civil servants bemg 739 and of the 
local officials 776. The causes of death met with are on the whole of the middle class type 
noted above, mortality from phthisis and especially respiratory disease bemg low for both 
groups, and that from diabetes slightly over average, but civil servants suffer less than the 
general population from all forms of digestive disease, and local officials only slightly more, 
and the death-rates of both from syphilitic diseases and from suicide are below average. 
Both groups are naturally of very diverse social position, as indicated by their inclusion in 
Social Class II, so it is natural that the causal distribution characteristic of Class I is 
less clearly shown by them than by either the business or the professional combinations 
just discussed. 


134. Church of England Clergymen.—The C.M.F., 561, is lower than for any other of the 
178 occupations in Table B, except farm bailifis, the reliability of whose death-rates shares 
the suspicion attaching to those of foremen in general. So it may well be that the rate for 
the clergy is really lowest of all. It is, of course, like those for other registered professions, 
singularly free from uncertainty as to the comparability of deaths with population. In 
these cases every member of the calling is inscribed in a professional register, such inscription 
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governing within narrow limits both the return of numbers living and of deaths. So the 
exceptional healthfulness of the clerical calling is attested by exceptionally strong evidence. 
It is displayed at all ages, though, as noted on page 121, the clerical advantage is lessened 
after 65, with the near approach of the natural termination of life. The causes of death 
are compared with those for other clergymen below. 


135 and 136. Other Clergy.—These will, for convenience, be referred to as priests 
(R.C.) and ministers. Both resemble the Anglican clergy and social Class I in general, in 
returning very low mortality in early manhood, with subsequent gradual approximation 
towards the average, which, however, is never reached, as life advances. The C.M.F.s 
compare as follows : Anglican clergy, 561 ; ministers, 639 ; priests, 780. All three clerical 
groups manifest the middle class characteristic of low phthisis and respiratory mortality (both 
lowest for ministers), but ministers alone of the three have more than the average death-rate 
from. digestive diseases (their appendicitis ratio is 2,315). Cirrhosis of the liver is low for 
all three, but chronic nephritis (ratio 1,733) and cerebral hemorrhage (1,247) are well 
above average for priests, though low for the other two. Pneumonia also is slightly above 
average for priests though very low for Anglican and other clergy. Cancer mortality is 
low for all, the ratio for ministers, 493, being the lowest recorded for any of the 178 occupa- 
tions. Priests and ministers share the high diabetes mortality of their social class, but 
Anglicans escape it (ratio 779). No other occupation (except six with no deaths) records 
so low a ratio for syphilitic diseases as the highest (114, Anglican clergy) returned by the 
three clerical groups. | | 


137. Barristers —The C.M.F., 1,171, differs to an exceptional extent from the ratio 
of recorded to calculated deaths, 107. This is largely due to the fact that a death happened 
to occur amongst the 102 barristers aged 20-25, the exceptionally high death-rate at this 
age of 980 per 100,000 resulting, which Table B shows to be 278 per cent. of average. 
But the same table shows that all age rates were in excess up to 65, so there appears for 
some reason to have been real excess of mortality in this occupation. The Class I causal 
distribution of mortality is manifested in its extremest form by barristers, with the 
following record : phthisis, position 2, ratio 247; respiratory disease 24, 692; digestive 
- disease 178, 4795. So only one occupation (building foremen) returns a lower death-rate 
from phthisis, and no other returns so high a rate from digestive diseases.. This latter 
‘statement is seen from Table F to apply also to peptic ulcer (not a Class I feature) and 
appendicitis, while high rates are recorded also for chronic nephritis (156, 1629) and 
circulatory disease (173, 1815). 

But the peptic ulcer and digestive diseases position is mainly due to one death from 
duodenal ulcer at 20-25, the small population at this age yielding a very high mortality. | 
Omission of this death reduces the peptic ulcer C.M.F. from 172-6 to 24-6, and the 
digestive disease C.M.F. from 285-3 to 137-3. Even these reduced rates, however, are 
high, the resulting positions being 148 and 175. And the record of 178, 5933 for 
appendicitis is based not on one death but on five, so there can be no doubt as to the 
reality of excess from this type of mortality. | 

The diabetes experience of no mortality at 20-65 is not in reality so much opposed 
to the Class I tendency to excessive mortality from this cause as it may appear to be, 
for the excess applies almost entirely to later life (Diagram 3), and 5 deaths at ages 
over 65 are ignored in the calculation of the C.M.F. Much the same thing has happened 
with cancer of the stomach, for which the C.M.F. is also nil, notwithstanding high mortality 
(130, 1220) from cancer of all sites, and the exceptional mortality from diseases of the 
digestive system. But there were three deaths at ages over 65. 


138. Solicitors —Mortality is well below average in early and late life, the C.M.F. 
being 899, but slightly exceeds average at 45-55. The causal distribution conforms to 
the general Class I type, rates for phthisis (ratio 526) and respiratory disease (800) being 
low, and those for digestive diseases as a whole (1,412), appendicitis (1,876), cirrhosis of 
the liver (2,729), and suicide (1,654) high. But the diabetes ratio is only 943. 


139. Medical Practitioners.—Mortality does not depart far from average at any time 
of life, the general result being a C.M.F. of 1,021. The causes of death conform on the 
whole to the Class I type, but depart from it im one or two directions which the 
occupational environment may explain. Along with the usual low phthisis mortality 
(11, 462) are found rather high rates for influenza (141, 1277) and_ respiratory 
disease (90, 1015). The latter is due to pneumonia (149, 1456), for bronchitis, 
(16, 300) is very low. So acute non-tuberculous respiratory diseases, influenza and 
pneumonia, seem a special risk for the doctor, easily to be explained by the conditions 
of his calling. The same explanation may apply to the accident ratio of 1,659, which 
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is more than double that of Class I as a whole. The other features of medical mortality 
are for the most part those of Class [ in general. These include high ratios for diabetes 
(1,557), digestive disease (1,592), appendicitis (1,573), cirrhosis of the liver (1,854), and 
suicide (2,012). Another characteristic feature of Class I mortality, specially well marked 
for doctors as for some of the other professions and higher-grade business occupations 
(particularly bank and insurance officials), is high proportion of ‘“‘ other ” to valvular heart 
disease (Table C). For the population at large these are almost equal ; for Class I “‘ other ” 
is almost double valvular disease ; and for doctors, who presumably have access to the 
best means of diagnosis, nearly treble. This is due almost certamly to difference in 
nomenclature rather than in disease, valvular disease being diagnosed for Class V on 
evidence which would not pass muster in Class I practice (see page xxxiv). The evidence 
which was at one time held to justify a diagnosis of valvular disease is now no longer ~ 
accepted as doing so, and the change of view has naturally affected Class I practice more 
than Class V. 


140. Dentists —Mortality is lower than for medical practitioners, the C.M.F. of 910 
comparing with 1,021. The special doctors’ risk from respiratory diseases (pneumonia) 
and accident does not apply to this indoor occupation, but, on the other hand, phthisis 
mortality (ratio 753) is considerably higher. The usual Class I excess for diabetes and 
for digestive diseases is greater for dentists than for doctors. Their ratio of 4,125 for 
cirrhosis of the liver is exceeded by only five occupations. 


141. Teachers (not music teachers) —High mortality at 16-25, followed by consistently 
low rates at all subsequent ages (Table B), probably indicates that youths of poor physique 
are attracted to this as a light and healthy occupation. Its healthiness is attested both 
by mortality rates which after 25 never exceed 82 per cent. of average, and by a C.M.F. 
of 736, holding sixteenth place on the list. Mortality is low from almost all causes, the 
only ratios in excess of 1,000 being influenza 1,071, diabetes 1,164, and appendicitis, 1,079. 
That for respiratory disease (10, 468), is especially low. 


142. Music Teachers ——Excess of mortality m early life is greater and more prolonged 
than for other teachers, lasting from 20 to 45, while all the later rates exceed those for other 
teachers, with the result that the music teachers’ C.M.F. ratio of 1,096 (position 108) is in 
sharp contrast with that of 736 (position 16) for other teachers. The explanation of high - 
early mortality suggested for teachers probably applies with greater force to music teachers. 
It is supported for both occupations by the fact that mortality from phthisis is in large excess 
at the same ages as total mortality, though at later ages, and considered as a whole, it is 
below average (C.M.F. ratio 931). Music teachers suffer much more than others from 
respiratory disease (143, 1477), chiefly pneumonia. This may be accounted for by 
oreater exposure, as suggested in regard to the similar contrast between medical 
practitioners and dentists. High ratios are returned also for syphilitic diseases (1,646), 
diabetes (1,533), cerebral hemorrhage (1,526), and cirrhosis of the liver (1,542). 


143. Cwil Engineers and Surveyors.—Low rates at all ages yield a C.M.F. of 752. 
Mortality in large measure conforms to the usual Class I type, with low rates for phthisis, 
cancer, and respiratory disease, and high for diabetes (ratio 1,467) and cirrhosis of the 
liver (1,313). But that for digestive disease is slightly below average. 


144. Architects (C.M.F. 929) also conform in general to the mortality characteristics 
of their social class. Ratios are low for phthisis (713) and respiratory disease (794), and 
high for digestive disease (1,526), appendicitis (2,483), cirrhosis of the liver (1,396), and 
(shghtly) for diabetes (1,156). The accident ratio is only 347, notwithstanding exposure 
to risk on buildings. The cancer rate departs from the usual Class I experience i being 
over average (ratio 1,095). 


145. Authors, Editors, Journalists.—Mortality is quite low up to 35, 60-65 per cent. 
of average, but later on the ratio rises sharply, reaching a maximum of 120 per cent. at 
45-55. ‘The C.M.F., 1,003, or practically average, shows the mortality in a.less favourable 
hight than its position of 77, indicating that 101 occupations return a higher rate (see 
page liv). The most noticeable feature in regard to the causes of mortality is a high rate 
for cirrhosis of the liver (172, 3042). 


146. Artists.—Theso’are men described as painters, sculptors, engravers, etc., but their 
number (8,509) suggests that these terms are used in a very comprehensive sense. Their 
mortality record includes no important departures from the general average at any period 
of life, and the C.M.F. is 1,005. The only outstanding causal feature is a high rate for 
syphilis, etc. (169, 1982), but the C.M.F. ratios for phthisis (1,029), respiratory disease 
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(1,024), and bronchitis (1,123) are high enough to confirm the suspicion that the group is 
of very mixed social constitution. This has been allowed for in its assignment to Class IT. 


147. Proprietors and Managers of Theatres, Entertainments, Sports.—Here the nature 
of the case involves a very varying type of man, ranging from the travelling showman to 
the theatre magnate. This is allowed for by assignment to Social Classes II and III. 
Mortality, low in early life (under 25), inclines to exceed the average later, though never 
ereatly. The C.M.F. is 1,020. While the rates from digestive diseases (161, 1424) and 
appendicitis (159, 1921) are high, those from phthisis (80, 972) and respiratory disease 
(73, 912) are not low, so causal distribution does not conform to any social type. Other 
causes In excess are syphilis etc. (168, 1941), diabetes (159, 1779), and cirrhosis of the liver 
(165, 2438). 


148. Actors—Mortality is high after 25, reaching 89 per cent. excess at 65-70. The 
C.M.F. is 1,336. Outstanding mortalities are those for syphilis etc. (177, 4649), digestive 
diseases (174, 2197) and cirrhosis of the liver (174, 4646). The phthisis figures (141, 1533) 
are also fairly high. Here again causal distribution is mixed, like the social type. 


149. Musicians.—Mortality is above average at each age over 20, but the greatest 
excess Is only 39 per cent. at 35-45. The C.M.F. 1s 1,220. The social assignment, Class ITI, 
is confirmed by the type of mortality, rates being high from most causes, especially syphilis 
etc. (172, 2059), phthisis (133, 1385), respiratory disease (123, 1241), bronchitis (118, 1200), 
and cancer (163, 1505). 


150. Domestic Servants (indoor).—The C.M.F. ratio, 885, is closely adhered to at all 
periods of life, mortality being a little below average at each. The rates from most causes 
are low, especially respiratory disease (23, 687). The highest are for appendicitis (143, 
1506), and suicide (136, 1296). 


151. Gamekeepers-—These are now very old men, the proportions in 1921 of their 
numbers at various ages to the total at all ages increasing with increase of age from 36 per 
cent. of the average for all occupations at ages under 20 to 187 per cent. at ages over 65. 
This is presumably a consequence of the war, for the total number of gamekeepers was 
reduced by 45 per cent. between 1911 and 1921. Evidently, decrease of demand for game- 
keepers prevented young men from entering the occupation, so that with lapse of time 
the older men, included in the census of 1911, became an increasingly important proportion 
of the whole. The C.M.F. is decidedly low, though two of the earlier age groups 
record some excess. ‘The excess (over average) of 22 per cent. at 70— may be 
compared with that of 32 per cent. for farm bailifis, whose earlier record is more favourable 
than that of the gamekeepers (see page liv). The C.M.F’. of 667 sums up the low mortali- 
ties at 20-65 (varying from 49 to 101 per cent. of average) in Table B, but if all ages are 
taken into account, and the mortality of all males used as standard, the mortality ratio 
is increased from 66-7 to 107 per cent. of average (Appendix A, Table c). The reasons 
against the procedure resulting in the higher ratio are discussed on pages 118-123. 

Tables D and F show the mortality of these men as low from almost every cause 
distinguished. From three indeed, circulatory disease, respiratory disease, and pneumonia, 
it is lower than for any other occupation, the respective C.M.I’. ratios (Table D) being 
369,281,and157. The phthisis record (45, 772) is not nearly so favourable as that for non- 
tuberculous respiratory disease, but the only causes in noteworthy excess are diabetes 
(130, 1254) and suicide (150, 1465). 


152. Inn, Hotel—Keepers ; Publicans—The mortality rates are consistently high after 
25, but chiefly at 35-55, when the excess over average approaches 100 per cent. The C.M.F. 
is 1,585. Excess is recorded for almost every cause, the ratios for five causes being over 
2,000—diabetes (172, 2852), digestive disease (177, 3452), chronic nephritis (171, 2264), 
suicide (174, 2609), and cirrhosis of the liver (178, 11552). This list indicates very clearly 
that the publican yields to the temptations towards over-eating and drinking entailed by 
his business. The cirrhosis ratio is, indeed, almost fantastically high, the only other 
excess in Table D to compare with it being that of tin and copper miners from tuberculosis. 
Other noteworthy figures are those for phthisis (132, 1344), respiratory disease (135, 1348), 
pneumonia (157, 1611), cerebral hemorrhage (165, 1768), and circulatory disease (165, 
1529). 


153. Barmen.—These are young men, their proportion (to total at all ages) being high 
at each age from 16 to 35 and low at all others. The age distribution of their mortality— 
high generally, but chiefly at 35-55—is discussed on page 122. The C.M.F., 1,955, is 
exceeded by only four occupations, all of high silica risk. Indeed, as in these four tin and 


XC1V 


copper_underground miners and cutlery grinders are each counted twice over, the barman’s 
mortality is exceeded only by those of the two worst silica risk occupations, tin miners and 
metal grinders. Rates are very high from almost all causes, the only ratios below 1,000 
in Table D being for diabetes and appendicitis, both diseases of a pronounced social 
distribution favouring the barman (see Diag. 3). Amongst the worst cause records are 
those for cirrhosis of the liver (176, 5833), digestive disease (175, 2308), circulatory disease 
(174, 1857), cancer (174, 1790)—see Table 5—syphilis etc. (173, 2137), chronic nephritis 
(173, 2571), cerebral hemorrhage (167, 1875), phthisis (172, 2691), respiratory disease 
(159, 1904), and suicide (163, 1654). Even mortality from accident (133, 1132) is in 
considerable excess. ; 


154. Waiters—Mortality is in considerable excess at almost every age, the resultant 
C.M.F. being 1,323. Rates are high from most causes, the worst records being for cancer 
(178, 2003), syphilis etc. (176, 2598), cirrhosis of the liver (162, 2354), diabetes (160, 1803), 
phthisis (149, 1619), digestive disease (143, 1286), and respiratory disease (130, 1279). 
As the cancer C.M.F. is higher than for any other occupation (see page xxvii), its value as 
a measure of mortality has been assessed by the test employed in the Medical Research 
Council Special Report No. 99 (on occupational cancer in 1910-12). This was the ratio 
of bien deaths (A) to expected deaths (E), the test of significance applied being that 


re should equal at least 2. Hstimating expected deaths at the rates for all occupied 
and retired males and taking all ages into consideration, the ratio obtained is 175 (in oe == 


5:4). This ratio is considerably below ee of the C.M.F. 2,003, but if the C.M.F. ages, 


20-65, are used, it becomes 200, Withheoee — = 5-8. Thus, both measures of the cancer 


mortality of waiters give the same result, aA as they are in close agreement in the abstracts 
for the total mortality of nearly all occupations, and the significance of the result appears 
to be of a high order. 


155. Laundry Workers.—Mortality is below average at most ages, and the C.M.F. 893. 
Rates are low for most causes, the worst records being for suicide (143, 1337), cirrhosis of 
the liver (133, 1323), and pneumonia (118, 1155). 





156. Hairdressers —Mortality is above average at all ages under 70, the C.M.F. being 
1,234. Rates are in excess for most causes, the worst records being for chronic nephritis 
(165, 1930), cerebral hemorrhage (164, 1664), syphilitic diseases (156, 1605), cirrhosis of 
the liver (150, 1854), digestive disease (147, 1311), diabetes (140, 1402), and phthisis (137, 
1451). ) 


157. Chimney Sweeps.—Moderate excess of mortality at most ages yields a C.M.F. 
of 1,123. The causes in chief excess are cancer (167, 1544), phthisis (147, 1607), circulatory 
disease (154, 1380), and cirrhosis of the liver (140, 1500). The heavy death-rate from skin 
cancer (especially of the scrotum), over 114 times the average, is compared with other 
high occupational mortalities from this cause on page xxix. 


158. Clerks (not Cwil Service or Local Authority) —At no period of life does the morta- 
lity of this large body of men depart far from average, its general trend being expressed by 
a C.M.F. of 1,019. Rates run lower in early life for railway, and especially for bank and insu- 
rance clerks, than for others, presumably in part at least as a consequence of the medical 
examination to which they are subject on entry into these services, but in later life this 
advantage is lost, and in old age (over 65) the rates for railway clerks are definitely in 
excess. Their C.M.I’. of 920, however, like that of the bank and insurance workers (937), 
is appreciably lower than the general average, so their experience must be considerably 
better than that of the general mass of commercial clerks not in the employment of large 
public companies, though inferior to that of the civil service and local authority stafis. 
Mortality is not excessive from any cause, the worst records being for syphilis etc. (139, 1266), 
phthisis (120, 1241), and cirrhosis of the liver (122, 1115). Mortality from digestive 
disease 1s in some excess for all (clerks 111, 1099; bank and insurance clerks 122, 1151 ; 
railway clerks 130, 1183), and phthisis has a relatively worse record for all than respitatory 
disease, which is rather low (clerks 59, 819; bank, etc., 61, 848 ; railway 58, 817). The sui- 
cide risk is considerable (134, 1272) for bank and insurance clerks. The accident rate is 
low for all. p 


159. Draughtsmen.—Mortality is rather low at most ages, especially in early life, and 
the C.M.F., 894, 1s below any of those quoted for clerks. Rates are fairly low for most causes, 
influenza (136, 1212) and cirrhosis of the liver (122, 1115) being in most excess. 
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160. Warehousemen.—Mortality is not far from average at any age, and the O.M.F. 
is 1,007. ‘Two special groups have been dealt with separately, textile, and dry goods 
(cereals, provisions, etc.) warehousemen. The latter are of much the same moderate 
mortality as other warehousemen (C.M.F’. 1,039), though suffering in some excess from 
phthisis, cerebral hemorrhage, digestive disease in general, and especially cirrhosis of 
the liver (157, 2031). But the textile warehouseman is subject to high mortality at all 
ages, the C.M.F. being 1,421. The causes in excess include phthisis (162, 2048), cancer (161, 
1498), diabetes (168, 2328), and digestive disease (171, 1845). Respiratory excess is only 
moderate (125, 1251). The cause rates for warehousemen in general are on the whole 
very close to average, the greatest departure being for accident (30, 400). This is a low 
risk also for textile and dry goods warehousemen. 


161. Storekeepers—The work of this considerable body of men (37,596) is closely 
allied to that of the warehousemen, the chief difference in type being that the latter handle 
finished products in warehouses and the former keep and issue stores of tools, raw materials, 
etc., in factories and other works of production. Mortality is a little lighter than for ware- 
housemen, the rates being very little above average up to 45 and somewhat more definitely 
below it later. The C.M.F. is 952. The cause rates in the main conform, being generally 
about, or rather below, average. Low rates for diabetes (28, 574), cirrhosis of the liver 
(19, 208), and chronic nephritis (19, 661) are the chief features of the cause mortality record. 


162. Packers.—Mortality keeps fairly close to average throughout life, the chief 
departure being 23 per cent. excess at 35-45. The C.M.F. is 1,097. The occupational 
environment must, of course, vary greatly with the articles packed, and naturally there 
are no distinctive causal mortalities. Rates tend to be rather high all round, and the 
distribution is more that of the social class (IV) than of the occupation. Thus we may note 
somewhat heavy rates for phthisis (131, 1330) and respiratory disease (124, 1246), and 
low for diabetes (13, 328). 


163. Stationary Engine and Crane Drivers—The C.M.F. is 937 and none of the age 
rates depart greatly from average. There is a definite accident risk (148, 1337) but the 
rates for most diseases are below average. There is no heavy causal excess, and the 
favourable experience includes that from phthisis (49, 794), respiratory disease (45, 776), 
and cirrhosis of the liver (49, 458). 


164. General and Undefined Labourers-—Care having been taken in 1921 to avoid the 
error* in census tabulation which in 1911 led to an apparent excess mortality 
of 183 per cent. for these men (see Supplement to 75th Annual Report, Part IV, 
page xx), their C.M.F. now comes out at the more credible figure of 1,4838— 
44 per cent. excess. This excess is spread over the whole of life, varying in extent 
from 28 per cent. at 65-70 to 70 at 16-20. High mortality is natural to this group, 
~ for ill-health, misfortune, and unreliability of character must all combine to recruit its 
ranks. The only cause rates not above average in Table D are for the two diseases of chief 
special incidence upon the more prosperous classes—diabetes (64, 787) and appendicitis (58, 
798). The chief excesses are also characteristic of Class V mortality in general—phthisis (151. 
1650), respiratory disease (155, 1742), bronchitis (147, 1946), and syphilis etc. (160, 1686). 
Here again the occupational risk is very varied, and the mortality features are those of the 
social class, with its excesses accentuated by the factors referred to above. And similarly, 
the Class V advantage for diabetes, appendicitis, cirrhosis of the liver, and suicide (the only 
causes for which the Class V ratio in Table D is below 1000) is either reduced (diabetes and 
appendicitis) or annulled (cirrhosis and suicide) for general labourers. 


OCCUPATIONAL FERTILITY. 
Legitimate Fertility. 

In the Annual Report of the Registrar General for 1912, tables (XV—X VII) were 
published showing the numbers of legitimate births during 1911 to men in each occupation 
distinguished in the census of 1911, with the ratios of these to all males, and to married 
males under 55 years of age, in each case. Illegitimate births were similarly related to 


unmarried and widowed females by occupation. This tabulation is repeated in Tables A 
and I for the births of 1921. For both years, the legitimate births have been assembled 








* Classification as specialized labourers of men returned as general labourers, on the assumption that 
they were permanently associated with the industry in which they were at the moment employed in 
each case. 
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occupationally into the same social classes as used for occupation mortality (see page viii). 
Even though three large groups of workers were excluded in 1911 from the five graded 
classesEwhich are now included in them (coal miners, textile workers, and agricultural 
labourers), the general lines of distinction have remained so much the same that it is of 
interest to compare the fertility record of each class in the two census years. This is done 
in Table 23. 


TABLE 23.—Comparison of Legitimate Fertility and Infant Mortality m Social Classes, 
1911 and 1921. 
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At both periods, fertility stated in this way increased continuously from Class I to 
Class V, being nearly twice as high in the latter as in the former, and for every class except 
TV it is shown as having fallen in 1921. This apparent exception is doubtless due to 
inclusion with the five graded classes of the three groups of workers previously excluded. 
Large numbers of coal miners and agricultural labourers, whose fertility is above the 
average, have been added to Class IV from this source, and it may be presumed that this 
change in classification accounts for the increase of the rate shown for Class TV. Apart 
from this, the general picture is one of all-round decline, notwithstanding the fact that 
the post-war wave of fertility, which reached its highest pomt in 1920, had not spent 
itself in 1921. Decline since then has been uninterrupted. In view of the changes between 
the two periods in occupational and social classification, it would be unsafe to attribute 
significance to the minor variations recorded. 

Side by side with this social grading of fertility, Table A shows a similar grading of 
infant mortality, from 38 deaths per 1,000 births for Class I, to 97 for Class V. In 1911 
it ranged from 76 in Class I to 153 in Class V. The reduction is greatest towards the upper 
end of the scale, but is very large for all ranks. Owing, however, to the changes in the 
scheme of social grading, as well as in the occupational tabulation on which it is based, 
only the major features of Table 23 can be relied upon. It is mserted only with a view to 
showing the broad tendency of the rapid changes in progress, without putting the reader 
to the trouble of referring to the earlier report. 

Table A contains a statement of the same particulars as Table 23 for every occupation dis- 
tinguished in the census report. Unfortunately, however, the measures of fertility employed — 
are all necessarily unsatisfactory. Statement of occupation on the census schedules does 
not always correspond with that on the registers of births or of deaths. Thus, for instance, 
12,064 married men under 55 were returned at the census simply as members of the then 
existent ‘“ Defence Force.” But this description was not as a rule accepted by registrars, 
and was entered on only 65 birth certificates. This yields a fertility rate of 5 per 1,000, 
clearly seen to be impossible when compared with the general average of 141. Many other 
occupations are probably affected in a similar way. Pea and fruit pickers form a glaring © 
illustration, only one father having been so described in birth registration. But other 
occupations of more impértance than these, and the similar case of “ out of work ” (Order 
XXXI, page cxiv) must be similarly affected, if in less degree. Thus foremen, generally 
speaking, are shown as of low fertility and mortality alike. ‘This probably implies that a 
number of men so return themselves at the census, whose claim to the dignity implied 
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breaks down on inquiry during registration. Machine shop foremen in metal working 
furnish an extreme example, with a fertility rate of only 27 per 1,000, or 19 per cent. of 
average. But the same tendency may be noted for other than manual workers. The 
fertility of company secretaries and registrars and of heads or managers of commercial office 
departments is suspiciously low, amounting for the latter to only 19 per cent. of average. 

This want of correspondence between the census and registration returns of occupation 
has long been pointed out as a source of error in the tabulation of occupational mortality. 
But its effect has probably been increased by the recasting of the occupational classification. 
When this was largely industrial a motor car maker went to that heading, whatever his 
status, so classification was not affected by this consideration. Now, however, as in the 
cases quoted, status largely affects occupational distinctions, as of course in any attempt 
to distinguish the nature of the work actually performed it must, and the scope for this 
type of error is increased. 

Errors of the kind just discussed apply, of course, to all methods of stating occupa- 
tional fertility, but other considerations apply when a choice has to be made between the 
different measures employed in Table A. So far only the “ crude rate per 1,000 married 
males under 55 ” has been referred to. If this isregarded as a fertility rate (7.e., an index 
to the tendency to reproduction) it, of course, suffers from the defect of treating men of 
all ages alike, whereas the strong probability is that the wife of a man aged 25 is, by reason 
of her age alone, of much higher fertility than the wife of a man aged 50. But after all, 
the point of chief interest is not so much the variation in potential as in realized fertility, 
of the various occupations and classes. If we wish to compare their relative rates of 
increase (or decrease) by difference between births and deaths, age, within limits, and 
marital condition are immaterial, and all we require is the ratio of births to men of repro- 
ductive age, married or single. For from this point of view the effect is the same whether 
paternity is avoided by avoidance of marriage or by measures taken for the purpose after 
marriage. For this reason Tables XV—XVII of the Annual Report for 1912 show the ratios 
of births both to all males and to married males under 55 years of age. It would probably 
have been better to apply an age limit in both cases, as few children are born to men after 
middle life,* and certain classes and occupations are, by reason of their lower mortality, 
much more represented in later life than the average. But this point of view (total class 
or occupational fertility, irrespective of marriage) has not been catered for in Table A, 
which takes account only of married men and, therefore, aims at measuring fertility in 
proportion to opportunity. When this is the object in view, account should be taken 
of age, and column 11 of Table A represents an attempt to do so. But, unfortunately, 
it is the age of the wife which alone (to all intents and purposes, see 1911 Census Report 
on Fertility of Marriage, Part II, page xxviii) influences fertility, and it is the age of the 
husband alone which it has been possible to take into account. The husband’s age is of 
significance as an index to the wife’s, with which it is closely correlated (see same Report, 
page xu, Table III), but, unfortunately, the degree of this correlation varies greatly in 
different ranks of life (same Report, Table VII). From this table it may be estimated 
that the average difference in age between husband and wife in 1911 was 2-3 in Class V, 
and in Class Ia of the table (which substantially corresponds with Class I of the present 
scale) 5-3 years. ‘These figures are only approximations, which cannot be expected to 
represent the facts with accuracy, as the information in the table does not suffice for this 
purpose. But the estimate has been made by the use of identical assumptions in each 
case, so the results are at least free from bias in intention, though perhaps not in effect, 
- as between class and class. 

For most of the couples dealt with in the table a definite relationship of age could be 
assumed on the basis of the information in the table itself. Thus, it was assumed that 
husbands aged 25-29 at marriage were exactly five years older than their wives of marriage 
age 20-24. ‘This is almost certainly not the precise truth, but the assumption was accepted 
as impartial between class and class. But for other combinations of marriage age no 
definite difference in age could be assumed from the information given in the table. Where 
all we have given as to the husband’s age is that he was married at 45 or over we can make 
no assumption as to the average excess of his age over that of his wife married at 30-34. 
This difficulty was met by ascertaining for such combinations the average difference for 
the marriages of less than one year’s duration at census date of all classes, from the material 
in Table I of the Fertility Report. These differences were then assumed to apply in every 
case. Obviously such a method cannot be expected to measure average difference in age 
accurately for the classes compared. It probably tends to under-estimation of class 
contrast, for it seems likely that the class of greater average difference in age between husband 
ee ee 

* 1911 Census Report, Vol. xiii, part 1, Table I, 
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and wife generally will also show greater than average interval of age between husbands 
married at say 45—and wives married at 30-34. If so, we are plainly under-estimating 
the average age difference for all marriages in Class I, and over-estimating it m Class V, 
by assuming that the difference in question (between marriage ages 45— and 30-34) is equal 
for the two classes. The contrast between the average Class I and Class V differences 
(5-3 and 2:3 years respectively) 1s therefore probably understated. 


There is reason to believe that the method described under-estimates the actual 
differences, as well as the social contrast. For it yields a difference of 2-32 years for all 
classes jointly, and this figure can be checked. The actual differences are recorded in 
detail, but without distinction of social class, in Table III of the Fertility Report (1911). 
From this material it can be shown that the average excess of husband’s age in 1911 was 
3:42 years—a much higher figure than the estimate of 2-32 derived from Tables VII and I. 
It seems almost certain, therefore, that the real Class Ia difference was appreciably greater 
than 5-3 years, though whether that for Class V was greater or less than 2-3 it is hard to 
say. In any case it must have been much less than for Class [4. The chief class 
peculiarity seems to be excess of difference for Ia. Other differences roughly. estimated 
in the manner described vary but little, and it will be noted the result for Class V (2°3) is 
the same as for the total population. This special [4 excess presumably accounts for the 
overstatement of Class I fertility in column 11 of Table A (see below). A consequence of 
this class variation is that, as will shortly be explained, the correction applied in column 11 
of Table A varies in its effect when applied to Class I and other classes and to occupations 
of varying social class. 

The alternative measure employed in the table states legitimate births per 1,000 married 
males under 55 years of age. As a measure of actual reproduction this fails, as already 
pointed out, because of its restriction to married males, whereas the single and widowed, 
who might be married but are not, should also be takeninto account. Asa measure of fertility 
it 1s at fault because it largely leaves out of account the very important factor of wives’ 
ages. But this could be properly allowed for only by a census tabulation, which has not 
been made, of the ages of the wives of men following different occupations. In so far as the 
point of interest in regard to occupational reproduction is its actual amount per head rather 
than its amount in proportion to opportunity (fertility), age is immaterial (except for the 
necessary exclusion of old men unlikely to have children), and by ignoring it the error is 
avoided which the use of the census fertility rates for husbands of varying age introduces. 
This arises from the fact that in Class I husbands tend to be considerably older than their 
wives and that this difference is less for the other classes. But the census fertility rates for 
males of different ages used for obtaining the entries in the column headed “ calculated 
legitimate births ” represent the average for all social classes. It follows that im dealing with 
Class I we are applying to men of any given age the fertility rate for men with considerably 
older wives, and so under-estimating their expected fertility. The standard with which their 
realized fertility is compared in column 11 is thus unduly low, and the resultant ratio of regis- 
tered to calculated births, by which their fertility is measured, correspondingly overstated. 
The effect of this may be seen by comparing the social class entries in columns 11 and 13 


of Table A. These ratios are as follows :— 
Colles Gol, 13: 


Class I bee, as ie ve 85 70 
sVenlshi i. ok nt ne 85 74. 
& dul Lt ot ec As ies 97 101 
ner nd BAYS se ae = oh 109 116 
‘dle, af d ? me 128 127 


In Class I the ratio which allows for age is much higher than that which does not, 
but there is little difference for Classes III-V. In these classes the difference in age between 
husband and wife approximates to the average for all classes, so the husband’s age is a 
good index to that of the wife, and the allowance for age is correctly made accordingly. 


Both on account of this biassed error in the col. 11 ratios, differentiating in favour of 
Classes I and II, and because of the preponderant importance of the point of view from 
which age is immaterial, the rates and ratios in cols. 12 and 13, corresponding with the 
similar rates shown in 1912 for 1911, may be regarded as the most satisfactory measure of 
occupational reproduction in Table A, but for the purpose of measuring fertility (the 
tendency to reproduction, as measured by achievement in proportion to opportunity) 
they require to be supplemented by the ratios in col. 11, which show up the cases where 
in this connexion age most requires to be taken into account. Thus, farmers’ sons, who 
are naturally very young (married) men, show a ratio in col. 13 of 40 per cent., but in 
col. 11 of only 26 per cent. of average. Being young, they have also young wives, and the 
fertility to be expected of them is the higher on this account. Their registered births 
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were 26 per cent. of this appropriately high standard, but their fertility per 1,000 of all 
ages was 40 per cent. of average. By either form of statement their fertility is very low, 
but this is another matter. Most of these young couples presumably share the parents’ 
home, a condition probably not conducive to fertility. On the other hand, the rate for 
farmers themselves, men of over average age (General Report, 1921 Census, Table L), 
and of whom less fertility is to be expected in view of their wives’ ages, is much higher 
(123 per cent. of average), as stated in col. 11, where allowance is made for age, than in col. 
13 (96 per cent.), where it is not. And this applies generally to occupations of over average 
age, including most in Class I. So part of the excess of the col. 11 ratios for this class 
over those in col. 13is appropriate to the facts, though it is very largely due to special excess, 
for this class, of husbands’ age over that of their wives, and so inappropriate to an allowance 
for age which should apply to that of the wife alone. 


It is impossible to deal in detail with the occupational fertilities recorded in Table A, 
but a few may be referred to as illustrating the points dealt with, or otherwise of special 
interest. 


The over-statement of fertility of Class I occupations in col. 11 is specially noticeable 
for barristers (131 per cent.) and medical men (110), corresponding ratios of total 
standardized fertility derived from Table XLVIII of the 1911 Census Fertility Report 
being 63 and 66. 


When the source of this inflation is avoided by the method of statement employed in 
col. 13 these ratios are reduced to more credible figures, 131 to 95 and 110 to 79. On the 
other hand, the case of officers in the Royal Air Force illustrates the use of col. ll as a 
corrective of col. 13 in certain cases. These were very young men in 1921—many of them, 
no doubt, quite recently married to young wives. Consequently, col. 13, taking no cogni- 
zance of this, credits them with fertility 50 per cent. above average, whereas col. 11, by 
allowing for their age, reduces the excess to 6 per cent. Army officers are shown as of 
high fertility by both methods of statement. Probably this was so in 1921, soon after 
demobilization, but it was far from being so in 1911, and is probably not so now (1927). 


The fertility of all coal-mining occupations, except those of managerial rank, is rated 
higher in col. 13 than in col.11. These men marry young, so the conditions of the R.A.F. 
officers apply to them also. The discrepancy is greatest for the conveyors of material 
to the shaft, who, as pointed out on page lvii, are very young workers indeed. 


Quite incredibly high ratios are returned by both methods for consultant engineers— 
176 (col. 11) and 159 (col. 18) for those engaged in mechanical and electrical engineering, 
and 260 and 213 for those in mining engineering. The explanation in the latter case is 
known. It illustrates the danger of applying registration to census occupational 
data. Mining engineers of coal mines are allocated to the line “ owners, agents, 
managers ~ of coal mines, and in the census tabulation this assignment can always 
be made, employment in a coal mine being stated under “industry.” But the registrar 
may not always obtain this information in birth registration, and in its absence 
this mine employee is liable to be regarded as a consultant engineer, and the birth 
wrongly assigned to that occupation. The origin of the very high ratios (176, 159) for 
consultant mechanical engineers may be due to the description on the census schedule not 
stating or implying that the man was a consultant, whereas the registrar was able to 
ascertain that fact when the birth was registered. 


The statements of fertility in Table A must therefore be admitted on various grounds 
to be unreliable, though the broader outlines of the picture presented may be accepted 
with confidence. Approximate accuracy in detail can be expected only by repetition of 
the specific census inquiry of 1911, by securing a record of the ages of parents in birth 
registration, or by census tabulation of the ages of wives of men of various occupations 
(see page vii). | 

Illegitimate Fertility. 


The fertility of unmarried women, and the mortality of their infants, are dealt with 
in Table I. This shows the classes of women chiefly concerned. It does this by means 
both of a crude fertility rate per 1,000 women of all fertile ages (neglecting those under 
16 and over 45), and of a ratio of registered to calculated births, similar to that employed 
in Table A. It is thus left to the reader to decide whether for his purpose age should or 
should not be taken into account. Although the natural fertility of women varies much 
with age, the fertility of the unmarried is governed so much more by social custom than 
by nature that the reasons for taking age into account are quite different from those 
applying to legitimate fertility. Although there are no registration data on the subject, 
it 1s believed that the proportion of illegitimate children born to women over 30 years 
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of age is far smaller than could be accounted for by natural decrease of fertility with 
advancing age. (The source of the rates employed to obtain the entries in col. 5 of Table I 
is indicated in a footnote to that table.) | 


Consequently, it is the differential risk at varying ages of non-compliance with social. 
custom which is taken into account in cols. 5 and 6 of Table I, far more than the laws 
of nature, and it is for the reader to decide whether, from his particular point of view, 
the allowance for age in col. 6 is appropriate. Fortunately, the general indications of 
col. 6, where age is taken fully into account, are very similar to those of col. 7, where all 
fertile ages are dealt with alike. Thus the large groups of occupations dealt with range 
themselves in very much the same order, whether age is allowed for or not. In either 
case, the first six, in order of fertility, are miming and quarrying, agriculture, personal 
service, entertainments, manufacture, and transport, the first four of these alone being 
in excess of the general average by either measure. By either measure, also, the lowest 
rates are those for professional workers and clerks. As the numbers of women engaged 
in mining and agricultural occupations are small, the high rate for the numerous workers 
in personal service is the most significant feature of the table. The five occupations 
distinguished under this head all yield high rates in cols. 6 and 7, that for charwomen, 
842 per cent. of average, being the highest for any occupation in col. 6, though the corre- 
sponding entry in col. 7, 32-0, is far exceeded by that for costermongers, 55-8. ‘This of 
course implies that illegitimacy is much commoner amongst costermongers than charwomen, 
but that when allowance is made for the greater age of the latter, the scale is turned against 
them. The reader must choose for himself which measure to accept. Next to these two 
occupations come agricultural labourers, mine and quarry workers, rag bone and bottle 
sorters, and miscellaneous unskilled workers, all with rates in considerable excess of those 
for domestic servants. | 


By either method of statement the fertility of the unoccupied is somewhat higher 
than that of the occupied, the excess being rather greater when the greater age of the 
former (General Report on 1921 Census, Table LI) is taken into account. 


OCCUPATIONAL INFANT MORTALITY. 
Mortality of the Legitimate. 


Table H provides an analysis by age and cause of the infant mortality recorded in 
Table A. It gives this information for the five social classes, and for a large number of 
occupational groups. These groups correspond largely, but not completely, with those 
employed in occupational mortality tabulation (pages 5-95). For this latter purpose the 
consideration regarded as deciding the grouping was the occupational risk involved for 
the men employed, and so men doing similar work are grouped together, even.if their degree 
of skill and rates of pay are different. But it is these latter considerations which chiefly 
govern the social grading employed, and infant mortality is, of course, closely bound up with 
social considerations. Under urban conditions of life the better housing and care, which the 
higher wages of the skilled worker can purchase for his child, must give it a much better 
chance in infancy than the child of his unskilled and lower paid assistant. And in addition 
to the mere automatic effect of higher pay the superior intelligence—(if it can be assumed to 
exist)—of the class to which the skilled man belongs must operate through the wife and 
mother to the advantage of the child. For this reason the occupational grouping in Table H 
has been carried out on special lines, each group being restricted to one social class. Thus for 
the purposes of adult mortality tabulation boilermakers and their labourers form one group 
(No. 34), and rivetters and their labourers another (No. 43), but in Table H boilermakers 
and rivetters, both Class III, have been assigned to one group, and their labourers, 


Class IV, to another. Infant mortality in the second of these is considerably higher 
than in the first. 


Turning now to the social class differences in mortality, we see that in each of the four 
sections of the first year of life distinguished, mortality increases without a break from Class I 
to Class V. The extent of this increase, comparatively slight during the first month, 
becomes much greater at higher ages, especially after the first month is over. Mortality 
in Class V compares as follows with that of Class I, taken as 100, for the four successive . 
ages distinguished—158,/363, 412, 424. It follows from this increase in the excess of 
mortality for the lower social levels as age advances that the age distribution of infant 
deaths 1s very unlike at different social levels, the deaths caused by adverse environ- 
mental conditions during later infancy increasing in proportion from top to bottom of 
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the social scale. Taking deaths at all periods of infancy as 100 in each case, these are 
distributed as follows over the four sections of infant life in the five classes :-— 


All 
I II Ill LV V Classes. 
0-4 weeks ae 61 51 44 4] 39 43 
4 weeks to 3 months 13 ia 18 18 18 18 
3-6 months ae LI 15 16 17 18 L7 
6-12 months ist 15 he 22 24 25 22 
0-12 months ma 100 100 100 100 100 100 


The deaths of the first four weeks are, of course, the least preventable, and it is at this 
period that infant mortality is falling least. Their importance as an element in the whole 
accordingly declines from a maximum in Class I to a minimum in Class V, while that of 
deaths at higher ages, especially 3-6 and 6-12 months, correspondingly increases. These 
figures show very clearly in what class of society and at what period of infancy further 
decrease of infant mortality must be sought. By far the most avoidable deaths are those 
occurring in later infancy amongst the poorer classes. But the difference between Classes I 
and V for the first four weeks show that there is considerable scope for improvement here 
also. This is confirmed, when causes of death are distinguished, by the differential mortality 
recorded for the developmental and wasting diseases to which the deaths of the first 
four weeks are almost entirely due. The two chief causes of mortality in this group record 
large and continuously progressive increases from Class I to Class V, premature birth 
from 11-9 to 21-1 and congenital debility from 2-3 to 8-5. It is the miscellaneous deaths 
grouped under the latter heading which are most preventable in early infancy. This is 
shown both by the fact that decline is occurring chiefly under this heading, and that class 
variation is at a maximum for it. 

But the only other cause distinguished which contributes to the “ developmental 
and wasting” total, though in less degree—congenital malformations—does not follow 
the same law of social distribution. Mortality from this cause is, as might be expected, 
very much the same in all classes, though, as will be seen when Table I is considered, 
there is some indication that if the mother is engaged in manual labour during pregnancy 
the risk of malformation fatal to the life of the infant is increased. But for legitimate 
infants, in whose case in general the importance of this factor must be small, mortality 
from this cause is practically the same in all classes, varying only from 3-8 in Class II 
to 4-0 in Classes ITI-V. 

There are indeed a few exceptional rates to be noted for certain occupations 
which suggest that manual labour during pregnancy may sometimes influence even 
the mortality of legitimate infants recorded in Table H. The rate for textile workers as 
a whole, 5-5, is very high as compared with the average of 4:0 so closely adhered 
to by all social classes, and the high proportion of married women engaged in textile work is 
well known (see Census, 1921, General Report, page 133). This suggests a connexion for legiti- 
mate births between textile industry and malformation which is very evident for illegitimate 
in Table I, and which is shown also by the similar returns for 1911, when the textile figure 
of 4° 6 stood out in the same way in contrast with rates ranging from 3-4 to 3-8 for the 
other seven classes then distinguished (Annual Report for 1911, Table 288). And the 
highest rates in Table H, weavers 5-8, costermongers 6-1, textile foremen 6-2, clergy 6-3, 
boiler firemen and glasshouse workers 6-5, and textile breakers, hecklers, etc. 11-7, seven 
in all, include three textile occupations, one of quite outstanding mortality. Three of 
the others as well may all involve much work for the mother. This is obviously so for the 
costermonger, and the clergyman’s wife (seven deaths from malformation out of 1,104 
births) has many calls upon her energies. If the incidence of mortality corresponds with. 
that of malformation the latter is practically the same in all classes, but if greater care in 
Class I prevents death, at least during infancy, from some malformations which would be 
fatal in Class V, it is possible that these congenital defects may be somewhat more frequent 
in the upper than in the lower ranks. 

Whether this be so or not similar reversal of the general social grading applies to 
deaths attributed to injury at birth, which decrease from 1-8 per 1,000 births in Class I 
to 1-1 in Class V. The explanation which at once suggests itself, and will probably be 
accepted by most readers, is that births in Class V, being attended mainly by midwives, 
are allowed to take their natural course more frequently than those attended by medical 
men. But another explanation is theoretically possible. As the effects of cerebral injury 
during birth are often difficult to recognise as such it may be argued that the more skilled 
midwifery available for Class I recognizes the causation of a larger proportion of them 
than is recognized in Class V midwifery practice. 
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Mortality from tuberculosis increases from 0:6 in Class I to 1-9 im Class IV, falling 
to 1:7 in Class V. Although it was not till 1909 that this mortality came down to 4:0, 
the century having started with 6-4 in 1901, there are only five occupational records 
for 1921 exceeding 4-0, of which the highest (for woollen scourers, &c.) is 4-7. ; 

Diarrhceal mortality has a wide social range, from 4-2 for Class I to 18-5 for Class V, 
exceeded only by that applying to respiratory disease. The highest rates returned are 
those for costermongers, 29-3, and brick and pottery kiln and oven men, 36-4. 

Judged by the evidence of Table H, the most preventable deaths of infants are those 
from respiratory disease. The mortality ascribed to bronchitis increases from 0-7 for 
Class I to 6-5 for Classes IV and V, and that to pneumonia from 2-6 (Class I) to 12-4 
(Class V). This does not, of course, imply that under the present conditions of life applying 
to the various classes, increase of knowledge and care on the part of Class V mothers could 
reduce their infants’ death-rate to the Class I level. This may be impossible without 
Class I housing and other hygienic conditions dependent on finance, but the comparison 
leaves little doubt that greater care could prevent many of the working class infant deaths 
ascribed to these causes. Some of the highest bronchitis rates are 12-0 for shipyard 
labourers, 12-7 for ironfoundry furnacemen and labourers, 12-8 for boilermakers, platers’ 
and rivetters’ labourers, and 15-9 for unskilled textile workers. These are all Class IV 
occupations, of such a nature as to involve home life in a smoke-polluted atmosphere. 
The highest pneumonia rates are those for porters (16-0), miscellaneous railway workers 
(16-3), dock labourers (16-6), woollen scourers, calenderers and finishers (17-2), marine 
firemen (17-2), textile breakers, hecklers, &c. (18-4), and costermongers (19-5). In this 
case, the association with smoke seems less obvious, all but the two textile occupations 
being widely represented in all parts of the country. Two of the six are associated with 
seaports, and the worst of all probably involves in many cases a special degree of exposure 
for the infant. 

It might perhaps be expected that mortality ascribed to premature birth would show 
more evidence of association with work during pregnancy than that from malformations, 
but this does not prove to be the case. The highest rates are those for spinners and piecers 
(25-7), miscellaneous railway workers (26-1), carpet beaters, window cleaners, &c. (26-2), 
unskilled brick tile and pottery workers (27-6), dentists (27-6), and shipyard labourers 
(29-4). Compared with the general average of 18-8, these excesses are remarkably small, 
and only two out of the five suggest special likelihood of employment for the wife. 

The small amount of mortality now ascribed to suffocation in bed varies much with 
social class, from 0-2 (3 deaths) in Class I to 0-9 (106 deaths) in Class V. The highest 
rates recorded are 2-8 for shipyard labourers, 2°3 for textile finishers, and 2-2 for coster- 
mongers. 


Mortality of the Illegitimate. 


The mortality of illegitimate infants was in 1921 just double that of the legitimate. 
The excess was, as usual, greatest for syphilis (9-0 as against 1-1), the highest rates from 
this cause being those for rag, bone, &c., sorters (27:4, 2 deaths) and for two textile occu- 
pations (19-4 and 18-5), but the data are too scanty to furnish reliable rates. Deaths 
ascribed to congenital debility are also in special excess for the illegitimate, but this does 
not apply to premature birth. The smallest excess is that for congenital malformations 
(4-0 legitimate, 4-4 illegitimate). Reference has already been made to the fact that these 
conditions appear to have a relation to the occupation of the mother, mortality from them 
tending to be high in textile and other occupations involving manual labour. It is higher 
for the occupied (4-7) than for the unoccupied (3-5). It is much higher (8-3) for textile 
workers than for domestic servants (3-7), to make a comparison where the deaths (25 and 
50 respectively) provide an adequate basis of fact. But for charwomen (6 deaths) whose 
work is probably harder than that of indoor domestic servants, the rate is 6-8. Of occupa- 
tional death-rates from this cause, based on more than two deaths, the highest are those 
of miscellaneous unskilled workers (14-9), spinners and piecers (14-0), sick nurses, etc. 
(12-8), winders, warpers, etc. (8-6), warehouse women and packers (7:8), and textile 
hecklers, etc. (7-4). This list displays the special incidence on the textile worker already 
noted for married women, but it is unfortunate that information as to the occupation of 
the mother is available only for the unmarried, whose children are too few to provide 
satisfactory basis of facts for examining the occupational incidence of so rare a cause 
of infantile death. But the data, such as they are, for illegitimate and legitimate infants 
alike (and for 1911, as well as for 1921) indicate special frequency of fatal malformations 
in the infants of textile workers, and probably of others doing similar manual work, 
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TABLE B.—Morratity at various Ages of Males in certain Occupations as compared with that of all 
Occupied and Retired Civilians of similar Age taken as 100 in each case. 














Occupation : 70 and 
OF a No. Occupation. ” || 16— | 20—| 25—| 35—| 45—| 55—| 65— ae 
ESE ED SS a a a a a a 
— All Males ee ve ate Fe - --} 101-3 82 
— Social Class I (Upper and Middle) n 81-2 82 
ae II (Intermediate) q 94-2 98 
re. III (Skilled Workers) aL] 95-1 97 
aes: IV (Intermediate) hee 7 102 
aS, V _ (Unskilled Workers) oO 8 115 
1 Farmers and their Relatives -4 85 
2 Gardeners and Labourers .. -7 79 
3 Farm Bailiffs and Foremen -6 132 
4 Woodmen and Labourers in Woods ‘and Forests. . “4 95 
5 Agricultural Labourers (including Shepherds) 8 100 
6 Coal Mine—Subordinate superintending staff +3 164 
a Coal Mine—Hewers and getters 8 109 
8 Coal Mine—Persons conveying material to shaft +4 119 
9 Coal Mine—Persons making and repairing roads -] 140 
10 ‘| Coal Mine—Other workers below ground : 6 127 
8—10 Coal Mine—Underground workers, not hewers or 
superintendenting staff .. - 3 131 
11 Coal Mine—Workers above ground, not ‘super- 
intending staff ays 4 °3 113 
7—11 Coal Miners, not superintending stati =e -4 114 
12 Iron-ore Mine—Underground workers, not 
superintending staff ae 4 130 
13 Tin and Copper Miners, not superintending staff . 8 213 
13a Tin and Copper Mine—underground workers 5 249 
14 Stone Miners and Quarriers.. ig 6 123 
15 Slate Miners and Quarriers . “4 125 
16 Cement Workers, Lime Burners, etc ats 7 98 
17 Brick and Plain Tile Makers, Moulders, eto,, 
Crucible Pot Makers 5 : 6 146 
18 Potters’ Mill Workers ; Slip Makers : Potters 2 115 
19 Pottery Dippers, Glazers, Painters, Decorators ae 3 138 
20 Earthenware, China, etc., Kiln and Oven Men 0 101 
21 Brick, Tile, etc., Kiln and Oven Men °8 170 
22 Others making Bricks Tiles and Pottery . °3 145 
23 Skilled Glass House Workers : 4 133 
23a Glass Blowers and Finishers (not machine hands) “4 114 
24 Other Skilled Glass Workers : bn “7 109 
25 Chemical Workers 78 73 
261 Makers of Paint, Oil, Soap, Grease, etc... : 8 74 
27 Workers in the Smelting, eK as and d Converting 
of Iron and Steel .. , °5 115 
27a Puddlers 3 Fi 0 174 
28 Metal Moulders : “7 134 
29 Iron Foundry Furnacemen and Labourers 6 106 
30 Brass Foundry Furnacemen and Labourers 0 127 
31 Smiths and Skilled Forge Workers oa | 103 
32 Machine Tool Workers and Metal Spinners 4 109 
33 Fitters, Tool Setters, Millwrights, etc. : 2 92 
34 Boiler Makers and Platers, and their Labourers . 8 100 
35 Brass Finishers and Turners . a 3 137 
36 Coppersmiths ae : 7 112 
37 Cutlers = AE 4 100 
38 File Cutters “1 132 
39 as Gas Fitters and Pipe Fitters | -5 108 
40 Metal Grinders = Be “7 113 
40a Grinders in the cutlery trade. 5 = 5 185 
41 Metal Glazers, Polishers, Buffers, and Moppers ‘A 3 103 
42 Plumbers is x ‘7 88 
43 Rivetters and their Labourers 2 203 
44 Tinsmiths and Sheet Metal Workers oe 105 
45 Gold, Silver, and White Metal Smiths “1 79 
46 Electrical Engineers Fitters and Wiremen ; 2 81 
47 Makers of Watches, Clocks, Scientific and Electri- 
calInstruments .. ; “4 79 
48 Skilled Lime and Tanyard Workers, ‘Curriers, and 
Leather Dressers .. : “1 123 
49 Skilled Leather Goods Makers -7 76 
50 Wool Sorters .. “5 86 
51 Cotton Blow Room Operatives, Skilled 6 164 
52 | Rag Grinders, Wool Willowers, etc. : : as 143 
53 Cotton Card and Frame (not spinning frame) 
. Tenters ; ae 192 
54 Wool and Worsted Card Comb or Frame Tenters 3 119 
55 Cotton Strippers and Grinders, Card Room Pees 6 223 
56 Cotton Spinners and Piecers “4 8 161 
57 Wool and Worsted Spinners and Piecers .. 3 113 
658 Cotton Doublers, Winders, Warpers, Beamers, etc. 6 165 
59 Wool and Worsted peuplers. Winders, ie 
Beamers, etc. ; 0 106 
60 Cotton Weavers ; 8 117 
61 Woollen and Worsted Weavers “2 172 
62 Weavers of other Textiles “8 185 





SE a | 
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TABLE B.—Mortatity at various Ages of Males in certain Occupations as compared with that of all 
Occupied and Retired Civilians of similar Age taken as 100 in each case—continued. 







Occupation 
Group No. 


63 
64 
65 


66 


67 
68 
69 


70 
71 
72} 
73 | 
74) 
75 
76 
77 
78° 
79 
80 
81 
82 


83. 
84 
85 
86 
87. 


88 
89 


3 90 } 
91 
92 | 
93 | 
94 
95° 
96 
97 
98 
99 

100, 

101 

102 

103 

104 

105 

106 

107 

108. 

109 

110 

111 


12 
113 
114 
115 
116 
LIZ 
118 
119 
120 
121 
122 
123 


1234 


1236 
123¢ 
124 

124a 


124b 
124c 
125 
126 


127 
128 








OCCUPATION, 







Ages 

20—65 

(C.M.F. 
ratio). 


16— | 20— | 25— | 35— | 45— | 55— | 65— 





Hosiery Frame Tenters and Machine Knitters’ 


| Dye Mixers and Dyers 


Scourers (woollen, worsted, hosiery), Calenderers, 
Finishers 


Cutters of Textile Goods and Clothing (not. 


machine cutters) 
Tailors; Tailors’ Pressers and Machinists. 
Hat Formers, Plankers, Stiffeners .. 


workers) . 
Boot and Shoe Clickers and Cutters 
Other Skilled Boot and Shoe REE xe 
Grain Millers .. E ac 
Bakers and Pastry Cooks 
Brewers of Ale, Stout, and Porter . 
Cellarmen : oht 
Tobacco Factory Operatives 


| Foremen and Overlookers (W: oodworking) _ 


Cabinet Makers : 

Carpenters, Coachbuilders, Pattern Makers, etc.. 
French Polishers a4 
Sawyers ; Wood Turners and Machinists Ace 


Makers ve - 
Paper Mill Workers .. 
Hand Compositors 
Machine Compositors 
Photographers 


| Printing Machine Minders and Assistants ; 


Machine Rulers 


| Bookbinders and Pattern Card Makers bre 
Building and Contracting Employers and 


Managers 


Bricklayers 
Plasterers 


| Slaters and Tilers 


Masons, Stone Cutters and Deeseers! 


| Slate Masons and Slate Workers 

| Platelayers an A), 
| Contractors’ Labourers ; Navvies .. 
| Painters and Decorators 


Building Trades Labourers . 


| Rubber Workers 
| Drafters and Brush Makers. 
| Shipwrights oe 


Shipyard Labourers, « etc. 
Gas Stokers .. 
Railway Officials, Station Masters, etc, 


Railway Guards 

Railway Signalmen .. 

Shunters, Pointsmen, and Level Crossing Men 
Railway Porters and Lampmen 


Managers, etc. 3d 
Drivers of Horse-drawn Vehicles 
Drivers of Motor Vehicles and Steam Wagons 
Tram Drivers 
Omnibus and Tram Conductors 
Grooms and Horse Keepers.. 
Bargemen and Boatmen 
Stevedores 
Coal Boat Loaders and Dischargers 
Other Dock Labourers , 
Messengers, Hall Porters, Lift Attendants, ‘etc. 
Porters 


Dealing Businesses 
grocery, Milk 


Proprietors and Managers, Textiles and Clothing 
Salesmen and Shop Assistants 


grocery, Milk 
visions 


Clothing 
Commercial Traveliérs 
Canvassers, Roundsmen and Van Salesmen 
Costermongers Hawkers and Street Sellers 
Bank Officials 





Boot and Shoe Makers and Repairers (not factory 


Upholsterers, Coach Trimmers, and Bedding 


Foremen and Gangers (Building and | Contracting) 


Locomotive Engine Drivers, Firemen, Cleaners . 


Livery Stable and Motor Garage Proprietors and 


Proprietors and Managers, “Wholesale or Retail 
Proprietors and Managers, ’ Fish, Meat, “Green-_ 


Proprietors and Managers, Grocery and Provisions 


Salesmen and Shop Assistants, Fish , Meat, Green- 
Salesmen and igs Assistants, Grocery and Pro- 


Salesmen and Shop | Assistants, Textiles and 
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101 65 
139 | 134 
104 | 143 
113 93 
95 hi 
136 | 135 
82 79 
100 || 109 
109 || 133 
eos tO 
83 79. 
150 }} 151 
150 | 108 
110) |} 7 92 
78 | 93 
106; 99 
86 86 
122 '| 106 
82 | 103 
83 | 105 
ip 88 
100 | 106 
83 | 158 
76 | 102 
110 | 92 
107 | 93 
115 | 116 
79 | 88 
89 | 95 
105 97 
116 | 108 
143 | 127 
167 || 182 
96 | 109 
84 89 
109 } 109 
108 | 109 
91 | 54) 
88 | 119 
96\| 77 
111 :| 119 
170 || 236 
81:| 97 
85 | 98 
86 | 106 
77 92 
92 72 
99 | 105 
82 79 
137 | 140 
90 96 
83 79 
89 | 105 
107 96 
117 | 115 
152 | 148 
119 | 143 
145 | 124 
101 | 103 
134 | 120 
103 | 103 
120° | 107 
104 | 112 
101 | 101 
95 81 
136 | 114 
84 69 
101 73 
1157} 125 
vee 79 
142 | 120 
71 87 





70 and 
up- 
wards. 


115 
128 
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TABLE B.—Mortatity at various Ages of Males in certain Occupations as compared with that of all 
Occupied and Retired Civilians of similar Age taken as 100 in each case—continued. 







Occupation 








OCCUPATION. up- 
Group No. M iutia. 
129 Insurance Officials .. " F. a ce] 15825 77 

130 Insurance Agents and Canvassers .. i mee hi Li = 91 
131 Auctioneers, Appraisers, Valuers .. B Ar tis eal 91 
132 Civil Service Officials and Clerks .. he BSP Eieies) 78 
133 Local Authority Officials and Clerks ies Bp lhe APS 76 
134 Clergymen (Anglican Church) a ot cad S691 74 
135 Roman Catholic Priests, Monks .. pie ore eT Oi 95 
136 Ministers of other Religious Bodies a 2-| 63°9 90 
137 Barristers =fe ais abe a helt ere: Sih 2 AE a: 86 
138 Solicitors ; i sits Aisle), 71 

«139: _ | Registered Medical Practitioners sib 2 ake | LOZ me 81 
140 Dentists : P, rs se) OLeO 81 
141 Teachers (not Music Teachers) x <5 ori eee hadici 78 
142 Music Teachers os * ai eB, LEG 89 
143 Civil Engineers and Surveyors nis ats gee hore 77 
144 Architects ae ste a |e tere 97 
PA5 eo oe Authors, Editors, Journalists Sa ees oe ..| 100-3 82 
146 Artists : -| 100-5 90 
147 _ | Proprietors and Managers of Theatres, Entertain- 

ments, Sports, &c.. = oe aa tf £0230) 109 

148 Actors a ss ee st Se ..| 1383-6 103 
149 Musicians ge Re ral daZeO 106 
150 _ | Domestic Servants (indoor) . . oh As --| 88:5 76 
151 Gamekeepers . ” a SBI Gt oy) 122 
152 Inn, Hotel—Keepers, Publicans he A ..| 158-5. 115 
153 Barmen : Ag i ye pt Ors 76 
154 Waiters . Soke kas Da ais “i .-| 132-3 140 
155 Laundry Workers + & by oa tia] eooad WW 
156 Hairdressers &c. = he 5. es ..| 123-4 96 
157 Chimney Sweeps BS ce) LI2e3 92 
158 Clerks (not civil service or local authority) oe LOE EO 86 
158a@ Bank and Insurance Clerks ES ie BAe EiO7/ 82 
158d ‘| Railway Clerks See mote st ai dial! See 128 
159 Draughtsmen ¥ BA Me Ps ..| 89-4 69 
160 Warehousemen a Pe wey) 100 
160a Warehousemen ; Textiles and Clothing i 142-1 152 
1605 Warehousemen ; Cereals, Provisions and Dry Goods| 103-9 87 
161 Storekeepers .. =e i ec ar Soleo 84 
162 Packers e; ue bm LOD S7 92 
163 Stationary Engine and Crane Drivers fe sl) eRe) 120 
8 138 


164 General and Undefined Labourers a Sa 143% 
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CXXV1 


TABLE E.—MortTAtity RANK OF OCCUPATIONS AT VARIOUS AGES—MALES—1921-23. 


Position of each Occupation in a list arranged for each Age in order of ye from No. 1, the lowest, 
to No. 178, the highest. 


Note.—The positions for age group 16-20 have been omitted because of the low mortality, and those 
for ages over 70 are of doubtful significance because of variation in age constitution within 
the Group, see page xi. 







70 and4 














Occupation Ages 
Grows No. | OccuPaTION. 20--65.|| 20—| 25— | 35— | 45— | 55—| 65—|  up- 
1 Farmers and their relatives 36 5A +6 oe 9 15 | 24 19 13 Gut 35 
2 Gardeners and their labourers a ote ee A 12 87 | 69 be] 6 9 4 22 
3 Farm bailiffs and foremen .. x Ai 1 7 2 A 2 3} 20} 144 
4 Woodmen and labourers in woods and forests Ce a4 13 130 | 31 23 19 1 3 60 
5 Agricultural labourers (including shepherds) Sc Ae 11 50 | 44 14 9 7 8 72 
6 Coal mine—subordinate superintending staff .. Be 27 26 |} 48 7 | 241} 57)]119] 163 
7 Coal mine—hewers and getters .. te 62 46 | 67 57 38 | 96 | 140 98 
8 Coal mine—persons conveying material to the shaft ..| 127 122 | 145 | 141 | 119 | 127 | 87) 123 
9 Coal mine—persons making and repairing roads -.| 124 159 | 139 | 127 | 122 |-118 | 84 151 
10 Coal mine—other workers below ground .. Se oc 30 156 | 138 | 119 | 136 | 128 | 109 134 
11 Coal mine—workers above ground, not superintending 
staff : 123 154 | 142 | 137 | 110 | 115 | 75] 107 
12 Iron ore mine—underground workers, not superintending 
staff qe : : 68 103 | 124} 62] 77] 45] 118] 140 
13 Tin and copper miners, not superintending staff ae 42 | 177 | 177 | 176 | 176 | 166 | 174 
134 Tin and copper mine—underground workers, not super- 
intending staff .. as Ar a ss ee OE Wl 8 | 178 | 178 | 178 | 178 | 178 | 176 
14 Stone miners and quarriers wa a re he 65 98 | 64] (87537 RSia oe aise 
15 Slate miners and quarriers .. : ie ye a3 64 10 | 102 18 | 74 | 110 | 160 132 
16 Cement workers, lime burners, ete. a7 ds As 14 16} 25 | S51] 34 2| 27 66 
17 Brick and plain tile makers, etc. ; furnace and crucible 
pot makers : 3 - Sie ets 13} 56] 11] 47 | 124 | 136 | 157 
18 Potters’ mill workers ; "slip makers ; " potters as sh a0 124 |} 113 | 155 | 166 | 173 | 133 | 116 
19 Pottery dippers, glazers, painters, decorators .. --| 156 121 12 | 132 | 169 | 163 | 150 149 
20 Earthenware, china, etc., kiln and ovenmen .. Selle 4 82 | 32 | 171 | 174 | 174 | 169 77 
21 Brick, tile, etc., kiln and oven men : 37 23 3] 83] 22] 104 | 156 165 
22 Other persons ‘engaged in the manufacture of bricks, 
tiles, and pottery . : ca is aA sel. 138 103 | 122 | 140 | 142 | 137 | 901 156 
23 Skilled glass house workers | : ae --| 136 109 | 159 | 102 | 142 | 1386 | 172 | 145 
23A Glass blowers and finishers, not machine hands .. -.| 145 91 | 136 | 145 | 146 | 141 | 175 111 
24 Other skilled glass workers 4 of, fe et 157 148 | 130 | 146 | 140 | 165 | 159 | 100 
25 Chemical workers .. oe is Ef Od 115 | 38} 77 | 35] 37} 58 9 
26 Makers of paint, oil, soap, grease, eta ot 50 102} 73} 62}; 40] 56) 43 1] 
27 Persons engaged in the smelting, rolling, and converting 
of iron and steel .. ba eA : 45 a 92 27 | 108; 99; 84); 101} 66] 114 
274 Puddlers Ac 4d a. ae oh a Ste Bi 79 | 88 | 24] 159 | 153 | 165 | 167 
28 Metal moulders Be ‘ a at? 218 71 | 100 | 108 | 108 | 1388 | 1389 | 146 ~ 
29 Tron foundry furnacemen and labourers .. as er) 115 118 | 108 | 131 | 128 | 93] 61 90 
30 Brass foundry furnacemen and labourers ae --| 164 105 | 171 | 172 | 115 | 166° 65) 135 @ 
31 Smiths and skilled forge workers .. ; SS ast +66 70 | 69 | 57) 49 | Sai ez 83 
32 Machine tool workers and metal spinners -4 55 ares! 49 | 84] 76| 62) 84) 78| 101 — 
33 Fitters, tool setters, millwrights and similar occupations 57 75 | 76 | 75% 50 j2960 1576 57 
34 Boiler makers and platers and their labourers .. wih ave 75 | 85 | .66 1. 76.1...800.c05 74 
35 Brass finishers and turners .. as a os pei. 4g 142 | 110 | 162 | 151 | 108 | 112] 148 | 
36 Coppersmiths A. .. Pe y xr --| 107 158 | 153 | 92} 91) 81} 121] 104 
37 Cutlers ee 58 ws 2 Pe Ps --| 140 93 | 96 | 163 | 147 | 117 |. 137 73 4 
38 File cutters .. =e «hk ee xe 35S ee) 91 | 175 | 174 | 172 |. 168 |.173 |. 143 
39 Gas fitters and pipe fitters .. Rs a as ar 75 151 | 64] 78 | 277 SF 7) ooo 96 
40 Metal grinders , * % Sie at wal dD. 88 | 141 | 167 | 175 | 175 | 174] 105 
40a Grinders in the cutlery trade es) x ari fe eae 170 | 176 | 176 | 177 | 177 | 171 169 
41 Metal glazers, polishers, buffers, and moppers 4 » 2) 1160 167 | 134 | 160 | 148 | 155 | 150 82 
42 Plumbers B 3 ee aa ie 59 51 90°] 37 hlee7a 66 | 67 43 
43 Rivetters and their labourers ie Eye = ~a\ 103 120 | 119 | 130 | 91 | 72 {434} 72m 
44 Tinsmiths and sheet metal workers ie - ae 83 88 | 47; 81| 99/ 94) 71) 87 
45 Gold, silver, and white metal smiths ee 5e 34 70 74 | 69 | 102 | 64] 58] 50 24 | 
46 Electrical engineers, fitters, and wiremen & EEL) 99 66 50 90 83 | 119 | 115 28.3 
47 Makers of watches, clocks, scientific and electrical instru- 
ments ; 26 62} 115} 24 14 | 32 6 25 
48 Skilled lime and tanyard workers, curriers, and leather 
dressers .. x4 7. ie ow) 1d 125 | 148 | 1388 | 88 | 92] 83] 129 
49 Skilled leather goods. makers =f = Be 41 155 | 103 | 40 | 56 |) I9 1) 56 12 7 
50 Wool sorters .. se “ -»| 129 162 | 169 | 134 | 82 | 134] 70 37 
51 Cotton blow room operatives—skilled ie e --| 163 168 | 121 | 164 | 161 | 159 | 155 | 162 © 
52 Rag grinders ; wool willowers, etc. a) jlae 172 | 40 | 136 | 96] 139 | 146] 155 
53 Cotton card and frame (not spinning frame) tenters ..| 168 33 | 166 | 158 | 153 | 172 | 148] 171 
34 Wool and worsted ard comb, or frame (not gion 
frame) tenters é .| 154 95 | 152 | ‘156 | 149 | 146 | 123 120 
55 Cotton. strippers and grinders and eed rooin jobbers e154 20 19 62 | 157 |<t71 4 Ae 175 = 
56 Cotton spinners and piecers ae ne AN stallie S/ 127 90 92 | 124 | 160 | 164 iGl = 
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TABLE E.—Mortatity RANK OF OccUPATIONS AT VARIOUS AGES—MALES—1921—23—continued. 
hate BoP acim at ne, ple deal lille than tale ld leat TL Recall hs alld aah 





Occupation Ages 
Bioup No. Peg ON 20-65. 
57 Wool and worsted spinners and piecers 111 
58 Cotton—doublers, winders, warpers, beamers, etc. 134 
59 Wool and worsted—doublers, winders, warpers, beamers, 
etc: nd 46 Ae AS - - 73 
60 Cotton weavers E 101 
61 Woollen and worsted weavers 106 
62 Weavers of other textiles 42 
63 Hosiery frame tenters and machine knitters 54 
64 Dye mixers and dyers 5 Ae ..| 144 
65 Scourers (woollen, worsted and hosiery) ; calenderers 
and finishers : 86 
66 Cutters of textile goods and clothing (not machine cutters) - 120 
67 Tailors ; tailors’ pressers and machinists 86 
68 Hat formers, plankers, stiffeners 154 
69 Boot and shoe makers and repairers (not factory workers) 85 
70 Boot and shoe clickers and cutters ; 112 
71 Skilled boot and shoe operatives—not clickers or cutters | 116 
72 Grain millers .. 23 
73 Bakers and pastry cooks 31 
74 Brewers of ale, stout, and ao 149 
75 Cellarmen : 162 
76 Tobacco factory operatives 119 
77 Foremen and overlookers (wood working) 5 
78 Cabinet makers 93 
79 Carpenters, coachbuilders, pattern. makers, and similar. 
occupations a 28 
80 French polishers sg 131 
81 Sawyers ; wood turners and machinists. . 34 
82 Upholsterers, coach trimmers, and bedding makers 31 
83 Paper mill workers . ie me os 19 
84 Hand compositors 80 
85 Machine compositors 33 
86 Photographers 39 
87 Printing machine minders and assistants ; machine rulers 82 
88 Bookbinders and pattern card makers 2 110 
89 Employers and managers in the building, contracting, 
and decorating trades ; clerks of works . * 79 
90 Foremen and gangers (building and contracting) 15 
91 Bricklayers He ae a : 29 
92 Plasterers 83 
93 Slaters and tilers 96 
94 Masons ; stone cutters and dressers 153 
95 Slate masons and slate workers 167 
96 Platelayers 51 
97 Contractors’ labourers ; navvies 47 
98 Painters and decorators 105 
99 Building trade labourers 102 
100 Rubber workers 43 
101 Drafters and brush makers 146 
102 Shipwrights .. 58 
103 Shipyard labourers, etc. 150 
104 | Gas stokers 141 
105 Railway officials, station masters, ‘La 10 
106 Locomotive engine drivers, firemen, cleaners, etc. 25 
107 Railway guards 22 
108 Railway signalmen .. 6 
109 Shunters, pointsmen, and level crossing men 49 
110 Railway porters and lampmen 91 
111 ‘Livery stable and motor garage proprietors: and managers: 
haulage contractors : a ee 24 
112 Drivers of horse-drawn vehicles 152 
113 Drivers of motor vehicles and steam wagons 30 
114 Tram drivers . a: ¥. 35 
115 Omnibus and tram conductors 76 
116 Grooms and horse keepers .. 100 
117 Bargemen and boatmen 142 
118 Stevedores ae 169 
119 Coal boat loaders and ‘dischargers Su 132 
120 Other dock labourers 165 
121 Messengers, hall porters, lift attendants, etc. 126 
122 Porters ; 161 
123 Proprietors and managers of wholesale or - retail ‘dealing Fy 





businesses .. 












































20— | 25— | 35—| 45— | 55—| 65— 
160 | 49 | 54] 119 | 129 | 129 
132 | 112 | 122 | 135 | 143 | 162 
6) fas | 20) 4t) 88 | 21 
75 | 53 | 35 | 64] 142 | 149 
125 | 66 | 125] 57 | 131 | 152 
251} 34) 481 60| 54] 60 
123 | 42] 31] 54] 79 2 
112 | 161 | 135 | 131 | 152 | 143 
45 | 111 | 128 | 52 | 90] 153 
164 | 146 | 73] 133} 116] 51 
65. | 123 | 114 | 90.]° 55 | 42 
171 | 157 | 154 | 139 | 148 | 144 
116 | 150 | 124] 95] 23] 18 
1291174 | 941 81|°747 104 
TSS 189-7 Lise; 9S) 1 107 +142 
$3°h 1a | eer ir 64 | 44 
96} 50] 45] 53} 29] 19 
14 | 154 | 33] 163 | 162 | 158 
150 | 154 | 168 | 144 | 161 |. 97 
166 | 128 5 | 155 | 113 | 48 
47 9 Wie te eelao Se 
96 | 60]! 73]|102! 98] 69 
6930 |p 34 88-1. 42h 29 
55 | 126 | 150 | 134 | 135 | 93 
Bare oes, Grn OT OF Tg 
ST woo) 42 1) 62° 381 85 
10570 35, (F421 16°11 | 36 
79 ln t2o 188.1. 69 |. 75.) 91 
117 | 37| 79] 30] 34]| 161 
AS 10K tet sa" 14 | 7h 
62°| 107 | 61 | 69] 112] 47 
169 | 120 | 65/112 | 102! 53 
Pet Semen 72. 72k) | LEP 
ja ah toph S72 FO T © 37 
32°) 2071"°39 |' 581 46 | 55 
41 | 60] 111 | 86| 95] 63 
147 5 | 81/106] 122| 98 
66 | 78 | 149 | 162 | 157 | 135 
35 | 173 | 152 | 167 | 167 | 167 
61} 67 | 511] 611 61 | 105 
40 | 631106] 66} 35] 38 
83°} 78 | 106 | 114} 109 | 106 
54 | 45 | 108 | 115 | 105 | 103 
84} 85 | 30] 55] 51 1 
177 | 147 | 144] 165 | 44 | 124 
90} 118 | 44] 43 | 62] 14 
140 | 167 | 161 | 152 | 114 | 122 
81 | 27] 97] 118 | 169 | 176 
St ts Bugsctiop | 6g 
44} 30] 91} 20 |- 38 | 64 
86° 2216-17 1" 40 | 94 

9 8 3 SNe 17 |) 46 
841-33}. 84) 481 52 7 
72\ 92) 101 |'¥02°)''71 | 88 
561" 22 7" 384) “Isp 26 | 16 

134 | 187 | 153 | 150 | 150 | 147 
TR PUSG Past) 25.) 48) 59 
152 | 88| 46] 31] 30] 17 
38 | 98 | 85] 126] 47] 89 
36 | 45 | 91] 125 | 103 | 59 
139 | 151 | 147 | 145 | 126 | 116 
109 | 159 | 169 | 168 | 164 | 157 
131 | 132 | 151 | 126 | 130 | 154 
133 | 149 | 166 | 164 | 158 | 130 
176 | 164, | 116.) 113°) 83 |° st 
162 | 167 | 165 | 158 | 144 | 125 
128 | 105 | 85] 89}| 86] 82 


70 and 
up- 
wards. 


106 
164 


90 
118 
166 


168 
112 
137 
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TABLE E.—MortTALity RANK OF OCCUPATIONS AT VARIOUS AGES—MALES—1921-23—continued. 















































: 70 and 
Occupation Ages 
Brae No. OccuPATION. 20. -65,|| 20—| 25—| 35— | 45—| 55—| 65—] up- 
wards. 

123A Proprietors and managers of businesses for the sale of 

fish, meat, greengrocery, and milk SE mena 774 137] 131°} 117°} 110°} 132 | 96 80 
123B Proprietors and managers of businesses for the sale of 

grocery and provisions .. : 69 105 |. 55 [°° 27)™ 77) eo | tee 
123¢ Proprietors and managers of businesses for the sale of 

textiles and clothing 46 te ah - ae 63 O75 2 | 69m) mead Th | whe 86 
124 Salesmen and shop assistants oi ; 74 64° °° 73 | “S5°1" 877" oS | eee 38 
1244 Salesmen and shop assistants in businesses for the sale 

: of fish, meat, greengrocery, and milk .. rilineeilPets, 100 | 117 | 139 | 137°) 149 | 114 139 

1248 Salesmen and shop assistants in businesses for the sale 

of grocery and provisions ; 56 60 | 105 | 121 | 46 | 36 5 3 
124c Salesmen and shop assistants in businesses for the sale 

of textiles and clothing .. ote “13 oo ..| 104 94} 95 | 120 | 117 | 81 10 89 
125 Commercial travellers aha ae ae ae Re ee ks) ae 98 119 | 120 | 131 113 
126 Canvassers, roundsmen, and van salesmen nd he 36 101 | 116 79 | 36 16 12 25 
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TABLE G.—Mortality at Ages, from certain selected Causes, of the Five Social Classes and of 
the Never-Occupied, as compared with that of All Occwpied and Retired Civilian 
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Males taken as 100 in each case—1921-23. 






















































































































































































































































Social Class. 8 
i=) 
— Age. So = 
oo 
Eee) -3e. tT: | IV | V. 2s 
All causes 16- 57 83 98 100 121 387 Diabetes 
20— | 67 87 99 104. 116 | 275 
25— | 65 94. 95 105 125 | 246 
35-— | 76 92 92 105 138 170 
45— | 85 94. 93 101 130 109 
55- | 87 96 98 97 119 51 
65— | 94 99 100 94. 110 24 
70and| 82 98 97 102 115 9 
over 
Tnfluenza 16— | 45 91 91 109 100 | 327 
20-| 54 85 | 108 | 108 92 | 308 Cerebral haemorrhage, 
25- 83 106 89 106 133 244. etc. ... See wi 
35- | 89 | 104 89 111 118 136 
45- 78 90 93 120 120 102 
55- | 89 86 96 111 115 53 
65-— | 106 96 92 112 108 20 
70 and 
over | 103 104. 91 103 lll 10 
Respiratory 
tuberculosis | 16-| 41 90 | 103 86 | 129 Other diseases of ner- 
20-| 37 89 | 103 99 | 116 vous system 
25- | 43 99 97 99. | 121 
35- | 54 86 94 | 103 149 
45- | 52 75 96 101 154 
55-— | 55 69 103 98 | 152 
65- | 65 80 105 84 | 142 
70 and 
over 92 15 94 92 192 
Other tuberculosis .. 16— 17 67 100 100 128 
20-| 78 89 100 106 111 
25— | 92 100 100 92 | 100 Disease of circulatery 
35- | 55 | 109 91 | 100 | 109 system . see 
45- | 73 100 100 100 | 100 
55- | 58 92 100 92 125 
65-— | 100 85 92 85 | 131 
70 and 
over 57 86 | 100 100 157 
Syphilis, etc. 25-| 76 65 100 105 145 
35- | 54 81 92 104 | 165 
45—| 74 88 98 98 140 159 |-——- 
55— | 87 105 98 84 | 115 75 
65— | 116 114 96 84. 98 44. } Diseases of the heart 
70 and 
over | 102 114 98 74. 114 14 
Syphilis 35- | 43 93 86 111 168 193 
45— | 73 85 76 102 188 127 
55- | 63 78 98 82 165 106 
65- | — | 102 106 83 | 119 83 
70 and 
over 57 66 86 74 269 ia 
Tabes dorsalis 35- | 24 76 84 | 116 196 172 | Valvular disease o: 
45— 58 108 96 82 132 219 heart aby S85 
55- | 125 125 100 81 81 56 
65- | 79 121 100 89 84 63 
70 and 
over 80 113 100 67 93 9 
General paralysis of 
insane «| 25-1 °100 71 106 83 151 371 
35- 56 78 94 94. 156 256 
45- | 86 86 95 90 129 129 
55- | 80 | 100 | 100 80 127 100 
65- | 149 125 102 36 126 15 Other heart disease 
70 and 
over | 107 107 104. | 77 98 11 
Aneurysm 35- | 52 85 85 | 115 | 164 33 
45-— 55 82 100 109 136 182 
55- 63 100 95 95 116 63 
65- | 163 105 89 100 95 28 
70 and 
over | 122 128 94 72 | 106 23 |-—- 
Cancer, all sites* 25-| 91 | 109 | 100 | 100 | 118 Arterio-sclerosis 
35- 60 88 100 100 128 
45— | 88 90 96 98 127 
ae gs a 100 95 | 121 
= 5 0 
nO aa 102 89 106 
over 90 103 97 98 109 
Chronic rheumatism i i 
, ther diseases of cir- 
etc.: gout ay] b 45— 1 290 84 | 11] 71 132 er system 
ae 04 : a 107 | 107 | 100 
70 and 97 97 108 
over 88 96 90 112 123 






































Social Class. 3 
Age. & 
I | Ir, | I. | IV. | v. | 3 z 
GB 
16- 79 70 115 97 85 424 
20- 96 113 100 96 93 129 
25- | 115 129 96 85 95 | 149 
35— 70 119 99 99 78 113 
45—- | 148 | 151 90 70 84 | 133 
55- | 144 170 94 66 45 qT 
65— | 234 | 175 93 55 41 52 
70 and 
over | 205 178 72 57 46 19 
25- | 124 85 | 100 | .88 | 124 | 294 
35—- | 64 | 100 | 100 91 136 | 218 
45— | 92 | 106 96 98 | 110 96 
55- 89 103 101 93 104 47 
65- | 91 100 | 105 94 98 22 
70 and 
over | 88 | 102 99 99 | 103 8 
16- 62 69 92 108 138 {1,000 
20- 43 93 93 107 157 |1,357 
25— | 63 88 88 | 113 | 156 /|1,269 
35- 82 95 91 100 141 732 
45— | 100 103 91 100 126 243 
55- 88 99 103 93 107 125 
65- | 111 109 99 92 100 43 
70 and 
over | 108 105 96 92 107 14 
16- 33 89 100 83 139 550 
20- |. 54 96 89 | 104 | 125 | 193 
25- 49 88 93 100 137 117 
35- | 68 93 92) | 108, | 137} 123 
45— | 90 | 101 88 | 101 125 93 
55— | 109 106 96 93 110 54 
65- | 111 107 98 90 105 26 
70 and 
over 94 102 95 99 114 10 
16- 33 89 100 83 139 550 
20-| 56 96 93 104 | 126 | 200 
25- | 45 90 93 100 | 138 | 120 
35- | 65 92 92 | 106 | 138 | 123 
45- | 79 99 89 | 103 | 127 92 
55- | 98 | 105 96 95 {111 46 
65— | 105 | 110 97 92 | 102 25 
70 and 
over | 88 | 105 94. 99 | 110 9 
16— | 25 87 | 102 86 | 1389 | 558 
20—- | 38 88 94 | 100 | 131 194 
25— | 32 82 91 105 | 145 95 
35- 47 86 94 111 139 125 
45— 49 88 96 106 132 79 
55- 72 94. 98 104 115 40 
65-— | 75 106 98 97 | 105 20 
70 and 
over 82 104 95 103 107 9 
16- 35 99 100 84. 140 547 
20- |: 82 | 109 91 109 | 118 | 209 
25-| 61 100 94 94 | 128 | 150 
35— | 87 | 100 90 | 100 | 137 | 120 
45—| 110 | 111 83. | 100 | 123 | 104 
55—- | 120 | 114 95 87 | 107 50 
65- | 127 | 112 97 88 99 29 
70 and , 
over | 91 106 94 97 112 10 
35-— | 121 121 86 83 134 38 
45— | 163 lll 84 84 | 121 | 100 
55—- | 154 | 107 95 86 | 110 87 
65- | 120 97 | 100 86 | 117 28 
70 and 
over | 105 94 98 98 121 10 
45- | 164 103 92 106 97 144 
55— | 147 | 138 87 88 84 70 
65- | 315 | 146 85 17 69 20 
70 and 
over | 164 120 96 84 84 18 












































*,The deaths and rates of mortality from cancer of various sites will be found in Appendix ©. 





ee ee a ee 


ee 





ee i! be el 
























































CXXXIll 


TABLE G—continued. 







































































































































































































































































































































































































































































Social Class, 8 Social Class. = 
o 
° ° 
a Age. Bd <a Age ad 
1 a RY a a ea em Ba Deel dtd SU, .p TV. ht Val bare 
A A 
Diseases of respiratory Hernia 45~| 29 | 69 | 102 | 110 | 140 | 100 
Some | s,s.) 16- | 58 79 | 96 | 104 | 121 | 308 55-| 55 | 91 | 100 | 109 | 118 16 
20-| 50 | 7 | 97 | 112 | 147 | 264 65-| 75 | 96 | 104 | 79 | 121 5 
25-| 63 82 | 90 | 116 | 151 | 188 70 and 
35-| 73 82 | 86 | 116 | 163 | 112 over | 48 | 101 94 | 119 | 106 9 
45-| 71 77 | 90 | 109 | 160 160 [-—-———___—___ 
55- 55 71 96 109 152 34 | Intestinal obstruction; 16-| — 112 88 120 88 128 
65-| 51 69 | 101 | 107 | 140 14 20-| 179 | 83 96 | 104 | 113 | 200 
70 and 25- | 133 81 95 | 114 | 105 | 348 
over | 57 82 | 102 | 108 | 133 7 35-| 41 | 114 | 83 | 103 | 159 | 186 
45-| 171 | 103 85 | 105 | 110 | 92 
; 55-| 107 | 114 | 86 | 100 | 100 | 64 
Bronchitis 2 71 90 | 135 | 123 | 484 65= | 104: |.125 | 96 | 83 | 92.) 83 
25-| 24 | 64 | 83 | 139 | 169 | 271 70 and 
35- | 25 | 55 | 80 | 130 | 205 | 140 over | 128 | 117 94 | 83 | 100 10 
45-| 30 | 55 | 89 | 118 | 195 | 52 }— 
55-| 25 | 54 | 99 | 118 | 164 | 25 | Cirrhosis of liver 35- | 207 | 207 | 50 | 83 95 | 155 
65-| 27 | 54 | 105 | 112 | 151 9 45- | 167 | 193 67 80 | 80 | 160 
70 and 55- | 148 | 177 71 61 87 77 
over | 39 | 75 | 106 | 114 | 136 6 65- | 110 | 164 | 83 6 17s! 31 
70 and 
Pneumonia 16- | 38 76 95 | 105 } 114 | 262 over | 124 | 137 84 | 82 | 95 12 
20-| 57 71 96 | 111 | 146 | 248 /-————_—_——. 
25-| 65 83 93 | 113 | 153 | 150 [Otherdiseases of diges- 
35- | 88 86 88 | lll | 154 | 101 tive system vel 16-| 67 64 92 | 108 | 133 | 308 
45-| 90 | 84 | 88 | 106 | 150 76 20- | 191 78 91 | 107 | 140 | 289 
55-| 85 | 85 | 90 | 102 | 148 | 41 ont Sk 10g 87 | 64. | 1Bee 1 Sag 
65-| 84 | 88 | 93 | 100 | 133 20 35- | 129 | 116 89 | 94 | 112 | 231 
70 and 45-| 138 | 114 | 90 | 90 | 110 | 148 
over | 108 | 101 93 89 | 131 10 55-| 139 | 115 | 100 | 85 | 98 | 59 
—_———-——--—__ 65- | 112 | 117 | 103 98-4) Shea le 28 
Chronic interstitial 70 and 
pneumonia | 45-| 86 | 62 | 133 | 90 | 105 | 348 over | 109 | 109 | 95 | 96 | 97 8 
55- | 57 74 | 126 | 102 71 43 
65- | 44 | 89 | 126 | 82 | 89 | 46 J Acute nephritis 162)" — 89 117 1106 94 | 272 
70 and 20-| 56 | 68 | 108 | 120 | 84 | 40 
over | 161 76 | 129 | 116 | 34 8 25-| 95 | 82 | 100 | 95 | 136 | 82 
———--- 35- | 18 | 109 | 100 | 82 | 141 | 159 
Other diseases of res- 45-| 57 | 119 | 104 81 96 19 
piratory system 20-| 44 | 94 | 88 | 106 | 150 | 209 55- | 92 | 109 | 106 | 85 | 91 46 
25-| 82 | 102 86 | 118 | 127 | 353 65- | 75 | 129 80 | 100 | 106 39 
35- | 70 | 100 90 | 120 | 150 | 110 70 and 
45-| 81 | 100 | 90 | 100 | 124 | 114 over | 157 | 113 | 81 92 | 118 4 
55-| 76 | 93 | 100 |. 98 | 120 | 46 [-— ———— 
65- | 93 97 | 103 | 103 95 | 21 | Chronic nephritis ...| 16-| 87 | 60 | 93 | 107 | 123° | 467 
70 and 20S) ope gp 96 ("118 AI SE IE9 
over | 101 | 107 94 97 | 106 11 25- | 31 93 | 100 | 110 | 100 | 169 
2. SEA oad ens De 35-| 106 | 106 | 94 | 106 | 124 | 182 
Diseases of digestive 45- | 104 | 118 91 87 | 109 | 104 
By StOI iwi esate ssl bG=el) 122 94 | 118 | 100 | 118 | 245 55- | 106 | 115 99 83 98 69 
20- | 125 95 95 | 105 | 110 | 170 65- | 1383 | 120 94 85 97 24 
25-| 86 | 109 86 | 100 | 114 | 198 70 and 
35- | 120 | 118 90 | 103 | 125 | 142 over | 113 | 120 94 81 99 12 
45— | 132 | 129 84 | 95 | 106 | 112 /———————_——_ 
55- | 139 | 128 91 84. 95 65 | Diseases of the pros- 
65- | 128 | 123 96 84 | 90 | 35 | tate Ltt Suede bom Eis |.106 | 106°) 694 Ist 
70 and 56- | 110 | 124 | 105 | 76 | 95 | 57 
over | 110 113 94 96 96 ll 65- | 133 131 99 81 74 33 
——— | | | 70 and 
Peptic ulcer ....._....| 16-|.— | 100 | 94 | 106 | 125 | 175 over | 145 | 130 | 89 | 8 | 80 | ll 
20-| 78 | 49 | 89 | 132 | 130 | 205 [-— 
25-| 42 93 91 113 131 81 Other diseases of 
35- | 66 76 | 100 | 104 | 140 | 96 | genito-urinary sys- 
45—| 83 | 105 89 | 102 124 62 tem : ...| 35— | 104 93 82 98 | 173 | 267 
55- | 184 | 106 | 99 | 88 | 102 | 83 45-| 94 | 93 | 86 | 116 | 131 | 98 
65- | 156 | 111 | 99 | 93 | 86 | 59 55- | 97 | 99 | 92 | 95 | 127 | 56 
70 and 65- | 106 | 103 | 93 99 | 110 | 40 
over | 179 | 118 90 94 75 25 70 and 
over | 119 | 119 89 | 91 99 12 
Ulcer of stomach 25-| 17 80 93 132 132 66 ~ 
35- | 45 71 | 105 | 107 | 134 | 106 | Old age ON eae | 82 | 200 | 33 
45- | 71 | 100 93 | 107 | 143 52 65-| 36 | 56 | 109 | 104 | 150 | 28 
55- | 122 | 100 | 100 94 | 106 55 70 and 
65—- | 133 | 95 | 100 | 100 | 105 | 25 over| 54 | 89 | 99 | 114 | 122 7 
70 and |——~ 
over | 148 105 | 100 | 105 81 24 | Suicide 16-| — | 113 103 90 | 103 | 190 
20-| 63 | 149 | 93 | 90 | 90 | 206 
Ulcer of duodenum ...| 25-| 84 | 116 92 88 | 136 |-108 25- | 140 | 116 89 | 102 | 105 | 221 
35-| 105 | 85 | 91 | 100 | 153 78 35- | 140 | 135 | 90 | 80 | 100 | 215 
45-| 113 | 123 | 89 | 100 | 96 | 80 45-| 106 | 135 | 85 | 82 | 94 | 162 
55- | 161 | 119 96 81 93 | 137 55- | 106 | 113 98 96 96 71 
65- | 197 | 145 96 84 | 52 | 121 65- | 84 98 | 105 96 | 102 14 
70 and 70 and 
over | 261 148 74 70 67 30 over | 77 82 | 107 | 102 | 180 15 
pendicitis ... 16-| 148 | 83 | 112 84 | 105 | 210 | Accident 16- | 114 | 56 | 86 | 131 | 106 | 128 
20—-| 95 135 103 15 92 85 20- | 136 61 94 | 125 103 117 
Oa ITT -!-138 92 89 84 | 116 25-| 82 67 | 100 | 127 | 109 | 212 
S58 173 143 96 78 61 49 35- | 95 72 95 | 128 | 126 | 267 
45-| 202 | 149 | 81 88 70 95 45-| 74 | 74 | 92 | 126 | 126 | 264 
55- | 233 | 142 83 83 | 58 | 60 55- | 49 71 93 | 137 | 125 86 
65- | 354 | 100 85 | 100 85 | 41 65—- | 76 67 | 94 | 130 | 127 34 
70 and 70 and 
over | 169 | 131 92 62 54. 19 over | 75 | 84 | 101 | 108 | 128 14 

















ee SSS ht SS 

















































































































F-0 ¥-0 USE “| Ota | Lia A oie | eo | eee Teo Neier €or ue ees Oar ena. Ong O-F Flo | Ore. | Oren | COG” tates Va AS sila tlie ii ta wll 3 ae ae . ——r- > 
SSG Coa | 6 € 9IT os 1Z 8L as) 98 I Il 98% 10% #8 SI Lz 9FI L6 601 661 Ig¢ 1% ore T1s‘9 | oF‘ | soc‘e | S1o}J0ATY pure ‘srojeTg ‘sIoyeW Ieog | soz ‘Zen. veh 
$9% 
‘8b ‘StS | 9-0 el O-9F | 8-F | GF 18-4 | 2:8 | FE | 0-0 | £:0 | Bes | 2-68 | £6 6:0 Cord “IE | $6 ST) Relea 29 99 oh ‘Sbz re 
‘$¥Z ‘T-01Z| OI ee 10S Leto ie tSEe | SEL | LOR eal I 61 Z09 86L €Sz SZ 69 918 LSG ZI€ 298 L¥L'T | 68L 800'T | SZ0°ZZ| SOl‘el | OL6‘E1 °° suotjednoog aeyruts pure sx0yiTy | “FPS ‘Z-O17 
£-0 6-1 [:8f | 9:9 | P-F\ | 828 | 1-9 | es? — | OF 1 6-96. |) 8:08 | 8-6k ear hee T-40 | 6-1 | 9-82 | ¢-6e | FL 04 8h 
00% S aL €81 9S Ad #8 Is es = hb $92 80s Sol ial LE ZLI yal 9a1 8ZE 9FL Ore 904 980‘01 | 688% | LEI‘S |"° ie SIOFIOM [OO], ourqoeyy 00% 
7-0 |T-0 9:06 | 49 | SF | 8-05 | 9-9 | 0-9 19-0 |} FE | 0-08 | 8-8& | 2-86 | OF Lee 2:81 | 8-@l | 0-92 | b-FE | T8 04 66 
061 'y I 881 19 66 +6 1g oF S roa ¥LZ £08 Ott SI ve LOI Lit 9F1 ale oPL ale 0&8? esl'6 | 9FF | 6S9'r |°° a i i “* sy}ug O61 
ol -L GPE | 9:01 | 9:9 \| BFL | 4:8L | heh — | O58 9-919 | Oar | Bes: Wee 6-9 4G | GPe | B86 | O-GF | SET rad A 68L _ Siemn0q 
€-Z8 1 ¥ ¥ €8 9€ 61 SF SF 9% — 71 OF PLI Laas SL Il 0% FIL €8 SL ost FOr 102 £36 Ise‘s | s¥ocr | eez‘T | -eT pue uoureoeuiny Arpunog uoly €-Z81 
9-0 PL GLE NeGehe l Tse | FOr | See i829 — |8r | 6-08 | 0-8 | O-FE | BT ee £-62 | #-SE | O-PE | &-Ge | 28 69 96 
Ost ¥ OL Fol oS se OL 8¢ LY SS ES FIZ 822 L6 8 €% 981 £6 L6 Lada OLS 88% ZEE si6‘9 | espe | sore |" a Bae SIap[NOW Te} Ost 
OL 9-T @-4I | 2-9 | 2-e 19-6 19:9 | 6 | FO | 8-0 | 2:78 | 9:8 | 8ST | ¥-2 e-¢ I-68 | PL | O-*E | &-1e | 28 GL 06 SIaTJOY pue ‘sx1az19AU0D 
8-OLT S 8 S8 83 91 LY oe 6% re v 9st IF 89 ol 9% 601 IZ 69 PST £0F LLL 93% tze'r | 22'S | OOS‘S | ‘Ste[ppNg ‘uemMe0RUINY [e}9W PEITIS 8-OLT 
8-0 8-0 7-06 \1°6 | 8-€ | BFL) 89 18-8 | 8-0 1 8°6 12-68 | 8-98 | 6-76 | 8-0 oT 6:48 | TLé | 9-02 | O-€% | GOT 66 901 ‘ojo ‘dvog ‘sured 
6S I I (ae ral S 61 6 IT I € oS St 68 I z LE 8% at LS 98 £9 SL sze‘l | ¥E9 169 ‘THO ‘eseain UT sIayIOA\ peT[rysuy, 6S1 
e-T 0-2 Gea \ E38 geo RPSL | LOOk Were —~ 4 Zag Shee OsEe | 2oOL. el ee 4-8 G-46 | 8-PE | £-8E | 6-7& | 96 88 Gor ; 
6rI bs € 9% ol ¥ sI SI rat Pole g 29 L¥ 91 P €1 Iv Go LZ as GFL +9 SL 68P'I | 8ZL 19% = " STOYIOM [POTWIOYD po[Pysup) 6F1 
<< 6% oor | LG | 29 | GIT \ eh | BF — 19-8 16-68 | 6-T€ | #6 = 6°% 6-8 | 8-6 | 0-8© | g-98 | FS $2 66 
S-Z31 = + 1G L 6 91 Or 8 =e aS ss ad SI _— v 2s LI si 6F 9IT SF 89 ose‘t | 199 BIL <Ve2 SIOYIOA\ BSNOF sseypx) pal[TyS S-3ol 
AT ref 9-48 |1T-8 |8-€ | 9-8 | 9-8 | 8:9 19-0 | 6-0 | 6-0F | T-68 | 9-86 | ZT 6°% 6°68 | 8-40 | 0-62 | #-I% | SOL 68 Lor SIOYIOM 
‘6II ¢ z Sf, ¥1 9 SI SI OL I S IL 89 Iv € S aS 1g £& aL 881 OL oll 8eL‘T | L£S8 18s Aza}j0g pure ‘opty oug pelprysag, 611 
O-T O-L BAL \ LES aOr Pal lke ao stk Oke) ano: — |0-T | F-6@ | €-62 | #98 | OF O-L SG | Sve "| Geko Wr: 9e | GOL 06 9@L e us UAC 
OIL ‘601 I I Li 8 ¥ 8 Or 6 cots 68 62 9g g I 1Z #3 LG 9€ 80 oF 99 686 LOY BSS pue upry Azoyjog pure ‘arty ‘Hog | OLT ‘601 
G0 63 8-90 19:8 | FG | BOF | -& | £-8 =| | ET 8 0:98.) 6: Fee ieT 9 oF 46 8-SI | 4-40 | 1-6 £-0F | 98 Le 96 
ZL0 I t rE 91 Or 61 9 SI hed L9 S9 SI 8 S ce ge LI SL oot oL 88 o9s‘t | 986 #26 in “g by srotien() au0j}S ZL0 
[+L aT 9-16 | 8:4 | 6-€ | $-S2 \ 1-9 | B64 = 16:6 Wi G:cr- VP Se al TEL VW £ok £°8 2-86 | 9-SE | 8-€2 | G-1F | 66 18 SIL SIOYIOM 
¥S0 V6 € 68 ¥1 i 8% It eI tet tt 4 LL ¥9 0% g SI IS 8% So SL 6LI PL Sol 908‘I | 616 L88 PUNOIsIOpuy—oul, snhoseyTTe}oW ¥S0 
F-0 e-L 0-82 | 2-6 | 0-€ | 0-24 |) 8:8 | 8-6 | 2-0 | 9-0 | @-I% | T-Le | 9-90 | OF GF I-98 | #240 | 9-90 | O-TP | LOL 16 IIL 
60 € 6 ssl $9 1Z Ss 29 L9 S ¥ 162 29% LI IT os *8I eZ Lit 682 SIL IIe ZOF L902 | Oss | Le9‘s | SIOYIOM puNorry vAcGy—ouTW [e0D 6¥0 
F:0 e-1 9-82 | F-Or | FP | Oe€E | 0-0L | T-6 | 8-0 | F-F | 6-8% 16-07 | bab | ArT G+G 0:96 | 6-0@ | 6-62 | §-8F | OIL 96 Ber ; SIOYIOM 
L-840 iat ee Z09 ySo | Ill | sre | 8S | 62c 18 83 60I‘T | FS0'L | BF oP 681 ss9 82S 98F OOL't | ZLLZ‘°e | tel't | I8s‘t | sLa'sz| 9se'ZI | 9I6‘SI | PUNoIS10pugQ s9q}Q — oUTPE eoD L-€40 
0-0 FL 6-26 | 9:6 | TF | 6:8E | 4:8 | 2-8 | 0-0 | 2-T 4 8-Ty | 9-88 | 7-cP | oT a a 8-98 | 6-242 | &-8E | O-T% | Or 68 OIL ‘ 
ZrO 83 98 66e't | 809 | Zsz | O18 | ISS | OZS | 32 OL v6S‘% | Sars | SLOT | L6 86% gz9'L | Sol‘t | sst‘t | egs‘a | esr‘9 | sez‘c |. ¥szZ‘e | L00‘S9| 969‘0e| Ilese!** s19}}9H pue sIameF{—ouT]Y [e0D Z¥0 
9-0 9-T 8-8E |0-L | G:F | &-G | 0-9 | G-F | 6-0 | G0 T1T-78 | 8-8 | O-4 BT 8-3 2:1L | #-6 -GL | 3-7 | 89 89 9 
$-020 LI St ses Z0G | Sst | SSl | SFL | Sok | £ ST 069 926 10% 6¢ 18 ses OL ese 6L6 LE6‘I | LO8 osl‘t | 099'8Z| z¥B‘SL| SIS‘FI |*” ** ‘oqo ‘sIommoge’yT Ternqnowsy %-020 
F-0 or LGR E 6G <4 ZO Vl Os Ge teOsan || G22) 0) a0 0 ashore LES | 620m Wer 9 8-0 6-1 £6 8-9 #8 8°86 | eg SF 69 ‘ 
a $10 € 6 ESI 8F SS 68 91 LZ I S 9s O1Z 0s 9 SI €L es 99 S3z LI¥ est #8z IIs‘'z | Lis'e | ¥66's |" 4! va a SIauepres) £10 
td ; T-0 SL EOE NFP |. 92% -|) 62Fo  heGu | 6:8 | FeO WhO bO: 80. |. F296.) 22k 2:0 PL g+9 E-9 £8 4:66 | 1G &F 68 ; ; ; ‘ 
bd ZIOTIO | @ 1g coz. | OL 08 +8 L¥ 89 és I 6I€ Scr ‘dh a! So oll 601 ost ZIS €88 Z9E IZ LOZ‘LL| ss¥‘s | 7198 |" ** saaTyepoy Tey} hue srewsey | ZO ‘TIO 
td #-0 3 ¢-1é | @- LP | T-IL | T-9 | 9:4 | 4:0 1 6:8 | €-88 | 6-98 | 9-9F | EF 6°6 B28 | 640 | Ghee) 6-26 1 64 as SIL . 
is 000 I 9 09 0% eI 1 LI iW ke 8 LOL S01 oF ZI 8 29 0s 09 P01 9Lz oll rl S6L'c | gost | osrt |** : ay ss uouIIOYsTy 000 
6°0 [-T T-tg | 8-8 | 0-#% | #%-@L | 9-9 | 9-9 | 82-0 1 9-r | 6-98 | é-98 | ¢-8 AL BF 9:72 | LAL | 8-40 | 6-9E | £6 os 601 
— 901 Itt ¢6s‘s | LPO‘L| 06% | 62S‘T}| LZ6Z | S89 | OF 68l | S0rFr | ZSrr | 082s | $0% 26S 7o0's | c8i's | S6l's | 9Es‘h | Se6‘IL| ZEel‘S | S6Z‘9 fOFE'ZZI |9FF09 | FEF ZO ie (stoyIOM Pe[P{Su) A Sse[O TeII0S | om 
9-0 PL 9-08 | 8-2 | O-F | 9:01 | 9:9 | 4-9 | 8-0 | e-T | e-82 | 9-7¢ | 8-7 6-1 ae 7 -16 | 9-9F | 8-9f | 2-98 | 68 62 66 
— LOL 98% Osz'e | SRL | FFL | SS6I| SEIT | 9S0‘T | 9F LEG v0.9 | L889 | SeL's | LHE 06L 16's | O48‘ | 0236'S | Z9Z‘°9 | S87‘9L| Z80°Z | OFS JSSe‘FSI |Z98‘68 |I6rF6 |°~ (2}eIpourtezuy) AT Sse{g TeI00s me 
G-0 e-1 $-87. | 8:9 | O-F | 6:8 4 E29 | OG | 8:0 1 OE | F-83 | o-12 | FB PL Pe GT POSE Seen wi eee 1 ee 99 48 5 
= SLI CL¥ LOL‘9 | T68‘S | OFFL | 39Z'S | GOST | 60ST | IZ L9E | ZSS‘OL | 6IF‘I1T| ZIS‘r | 80S gsz‘t f g6z‘9 | oss‘ | Zeer | soe'z1 LL0‘8z| LZoL‘IL | ose‘ol fzee‘s9e |1Z9‘ZLT |9IL‘Z81 |°* (St94IOM PPTAS) IIL SSeID [e190 = 
£0 9-1 @-9F 1G-7 | 9-e | 6% | 8:8 | 1-2 | £-0 1-9-0 9 6-8 |.d-8S 1 2-4 O-T 0-6 9-6 I-8 ¢-6 $-8¢ | 9¢ SF £9 
— se 8s ges‘ | SkS | OOF | F8S | SSE | SLE | OT 09 8LZ°% | 160‘S | 8z6 ool 9F% ZSI‘t | IL6 orl‘t | oors | s99‘9 | 66z‘c | 9998'S f90e‘ozI jI89‘8s |sz9°T9 |** (a}eIpourtezUy) TT Sse[D [eI90S = 
2-0 SL 6-IL | £-@ | 6-8 | 9-@ | 2-0 | 2-2 1 £0 | 6-0: 9 9-@r | 8-02 || 2-7 9-0 8-0 8g oF 6°F P66 Se ee oF F 
— € 0 L¥I 62 SF oe 6 se I € 9st 1SZ as lg Ol (a4 es 19 062 OLP 061 98z {ror'zi |ero‘9 j|sse‘9 |°° (@IPPHA pue radd) 7 sse[D fe~oos = 
9-0 wf SPST A BO OF B26 8-9 1 OP | BO EE SOs 6) BT | eee) OE 9°¢ O-SE | @-8L | O-#E | 6-82 | 64 69 68 
Se PEF Zg0‘1 | szz‘gt | ¥1g‘s| Loz‘e | 9er‘Z | Lza‘F | F86‘s| szI_ | 898. ] 919'ez| sBz‘sz| goo‘oI | 80z‘t | SIGs ff G09‘FI | SOL‘OI | PSEIT| FOF'LZ4 SEIF9| LST‘LG | SL6‘9 S{96T‘OI8 |SS6‘FGE |IFa ‘STF |” ‘+  syURyUY O}eUITIIZOT [ej}OT, ca 
(¢2) (#3) (gg) | (re) | (08) | (er) | (sz) | (er) | (or) |} (er) (FT) (€7) (7) (TT) (07) (6) (y) (4) (9) (¢) (F) (¢) (Z) (I) 
fon ' t Ce D> io) a s 3 
vei boee| ch | at ioe) selene LF? | S| 2 | Nt Sl eae le yee Sheehan i : s y = s 3 a 5 g 
us) ek) os oe |e@ae) +e |] o¢ 8 B w iS jae lh aaa I Tele mer els iS a a = B > 3 B 5 e 
8.5 Rione ac ten aaron (eee 5 a a: |e. 5 @ao ae of [Fy | ° @ 2, a S p fh 1g 
a ee ant +B OB | eB | > B a E — |e Ss SOB'Y ne TAR? wa ba B 9 5 a we g ; 2 c. 
Be [eee) Se | ok ee) ee) Ble |e | al o | 2 [aoe | Fe | FE ere] 8 2 LA : e ; é. 
eee eee rae eee ee le ee) gS 1) Se Eee Se | cel ASE oe |e : g 8 - 
ee eee becca ef Bete lw ler xb Cee Teele ts See Seales Ae Sie ‘o1tvano90 9 
a ates 2 sae eae ee aie | Sew | > S 2. = o 
> a 8° 8 , ; | z 
. e Lom 
*(saxes q}Og) HLVAq] AO sasaAYD ee aS Peebles vad “SHLUIG 40 WAEWAN g 





ec 
‘soTeM, pue purpsuy 
ul asn 10f podepe sv Y}Vaq JO sasneD Jo jsIT [eUOT}EUIO}UT Poplejo(] OY} 0} JofoI sasvasrp [eIOAVS 9Y} JO SoT}} oY} Joye SiequinuU syy “SY}Iq 0OO'T rod Ajzlyezour 
UeJUT JO 91¥I ay} 0}—SOlTe} ut poyutid—puooses oy} { parajsiser syyeoep jo Joquinu oY} 0} SJefer ysIy oy} Uoryedns90 Yove ysurese soimsy jo saul] OM} 94} JO— “ALON 


IZ6Il ‘NOILVdN90(0 S,AAHLV AM GAIAISSVID SINVAN] ALVWILIOAT AO ALITVINOW—H ATAVL 


CXXXV 





























eT £0 9-12 | 9:2 | 8:2 | @ 42 | 6:9. | F-8 — | $:-@.] 6-9% | 6-99. .| 8-82 "| F-# -. | 6-5 £-9¢ | 8-28 | 0-08 | 6:9& | SIT SOL Ber 
OSL t I 69 ¥G 6 cs oo LZ = SES LY SII €L I 61 eI §L +9 SII 89g 9LI 261 Z0Z'S | 629°T | SZg‘L|*° STOWIUIITT, ‘Stoseoit) ‘UsOINT 9EL 
6°0 eT 86 6S es | 2°0r eo Ors — | S58 “PP-98 |b 6-c8 |:6:feo | --3 BP 4-6 | 6-91 | G-1é | 6-9& | 26 06 FOL 
Sel € P L9 og 6 98 SI Lz = ET STI Ill oL L SI 08 LS GL 6II 82S LY I8I 6Ls‘e | 9E9'T | EPZ'T |°° “* spueyy yooq, pue uaureag S8L 
£:0 OL GOL NWeLsb) | SB OEP =8 PO GN 62a SO o-7 4 2-98 | 0-62 | 9-Tro | Ber 6°E FOF | GiSbealeser. | 06s" | 22 G9 08 
¥-SEL I g SF BG II oe a ‘ : I ¥ A 06 9¢ ¥ de Ig att If 26 : SSS L6 SEI 901s | LeFT | 609 | Stooy;O SuTMe.UTSUy pue SupesIAeN F-SEL 
a os Good 8 onl Se Sar lel= 8: : = — ‘86 | 0-98 | 0-6 £8 9: £-SE | 0-6 G8 I-6 BZ GL OL 
StL — S og 8I S SI t 6 = — | 6F SZ 0z 9 8 se 03 61 L8 191 SL $8 LGEE | FOL | SSE |- "* srodaeyasioyy pue SUIOOID STL 
— [+I £26 | 6-9 | 9:8 | 2:6 | LF | £7 Se OnE ORSG. 1 S4e. | caer. ll par G3 o-Fr | 9-9E | 6-IT | 9-98 | LZ ¢9 68 
POL = F IZ SS gI ce LI LI Si |lee SOL LIL ad ¢ 6 IS 9S SF Sol SLE FIT FOL 009‘ | 6SZ‘T | TPS‘T [°°  SXojONpuoD wer], pue snqruurO POL 
= Le 2-40 | O-F | FF | F-8 | OE | B-8 aa 620 e681] 6-84)-| 2-08 | e237 e-¢ 2°OP | 62er | GATE ieee) Woe 69 68 
COL —_ 9 6¢ 6 or 6I 8 rai mal ite 99 $9 ¥o € ral 6¢ 63 9% 9L OLI 69 IOI SSS SAECLIn WEP Tate ae ie "+ sIQATIC( WeITy COL 
G0 er BOLE COSI | keer VT ® | GSE -) 98 Ne50 | Ost WO 8S O66 | Lek \ Cor e-¢ 7:8F | F:ER WreSr WSLS OZ 6¢ 08 suose AA 
1-032 g 61 L8% L6 ad Tet | €9 8s ¥ 9% LOF OLF 681 LI 6s SIZ ssi LIS 91g 9ST | OLF 999 9IZ‘9T | 9I6‘L | 008‘ | Wea}g pur sapoIyaA IOJOWY Jo SIOATIG 1-024 
L-0 GT 9-61 | 8-6 | 6-& | #-8E | $-9 | 0-9 | 2-0 | FT | s-4e | 9-9¢ | £-0¢ | Es 9g 8-96 | #-6L | 8-SE | #-9& | TOL 68 PIT 
6-SIL ae 6z TLE SSI | FL $oz 4) OGle | VER oy 9% SOL slg Z6E tF SOT 80g LOS 9ge 069 Ize‘ | SIs 90r't | see‘st| c6r‘e | OFLZ‘’6 {°° SeTorqaA UMBIC-asIOF Jo SOATIG 6-8IL 
F-0 F-0 P-L | 8-6 | FF | 0-9 | O-P | OF — | 8-0 | 0-78 | 6-16 | 9-4 a-E BG o-6 F-Gl | F-0L | F-Fe | 9¢ 0g 69 s10j0RI}UOD aSeNeP { s1ojatdo1g 
€-lIL T I Ig L Il cI ol or an tts 09 gS 61 € 9 £% ifs 9% 19 IF 19 08 L6¥‘S | LIS‘T 98ZI | eseIeDH AOJOP, pue sIqe}S AIVATT S-1TL 
= 8-0 T-96 | 8:9 | E-F | $91 | $-9 | 6% — |F-F | o-rF | 6-68 | 9-6 I-F FZ ¢-8¢ | &9-SE | 9-Sr. | &-8e | 86 96 00r 
60L -- I Ze 8 S 0z 8 9 = | § Is 6F I c g se 61 61 LY O31 9S +9 8Zz‘T | 16s LE9 —-}* StOYIOM JAOdsuviy, AeMTIEY J0qIO 60L 
F-0 GT @-1e | €:9 10% | G8 | 9-F 1 Ser [7-0 | 40 Leake | eee | FOr | rE 9-8 F-SE | 8-@2 | §-9E | FFE FTS ia 06 
90L € Il LST LY 0g 69 ¥E Ig & ¢ G0 0Sz PII 8 LZ 981 S6 SIL Sot 109 8Sz StS sore | Iss‘e | ¥gs‘e [°° * S19} 10g ABMTIEY 90L 
£-0 8-0 C2 6E | ReGe kihe Pa oe eed OES OO SoG GOSGe WN e0e 2926: Keds 8-6 SCT SRE heh Gory 8°88 9 8s I9 #8 SIO}JO9T[OD JOHOLT, ‘S193 
S-ZOL z 9 Aa! oF £3 19 SF oF € 9 IZ ¥2S IZ OL 1G ANDi 68 88 OSG LES 16Z 9I¢ sore | o89's | ZzZL‘g | -unYyS ‘uetyeUsts ‘spreny AvAIeY S-ZOL 
F-0 e-E 9-62 | 8:8 | 9-% 16:9 | 9-8 | £9 | TO | 9:0 | o-Fe | 9:re | 2-05 | Er 6% FOr | 9-1 | £-€2 | O-%E | BE 19 es sr9ueay) 
10L g OL esl Sr 9¢ #S 8% SF I S S6I LEZ #8 Z1 8% L6 16 LOL 99% 19g LOs PEE SIs‘L | SZ‘ | 990'F | ‘UeuIeITY ‘SIOATIC[ oUIsUg 9AT]OMIOIOT TOL 
£-0 0-% 6-66 | T:8 | £# | 6 | BL | BE — | 4:0 | 4:99 | F-98 | 7-6 0-6 a 9-62 | I-@f | 6-08 | #-9& | 8s 82 66 
£69 I ¢ eg ol L I II 8 = if gg *S I € £ 6Z 81 0g *S 1st 6¢ aL cert | T9ZL Volo te" x <3 **  $1aH0}G Sey) £69 
ord 6-0 F-66 | 8:4 | 8-@ | 6 SE | 0-82 | 6:9 | 6-0 | 6:0 | oor | GIF | B-6r | BT 3-6 9-¢@ | 9-86 | E-9f | 0-9F | SIT SOL IT y 
699 | 9 z +9 Zi 9 es 9% SI z Cs 101 16 oF § 02 SL 6P se 00 LSG Ill OFT LEO | C90 | Chl hy = "* +949 sIemnoqe’y] preAdiys 699 
66S'8L¢°89S| T-T FT COL Mere hoe | Care | Bee CO hPa | see. | here || esg7 | ety 9°F PSG | 0-97 | 6-24E | 4:98 | &6 49 FOI 66S‘ELS‘89S 
998 ‘9S | ST €% 928 6II | £9 Z0z =| OOL | 98 G IZ OLS Igg 29% 1Z SL IZg ¥SZ S8z Los LL‘, | 089 L¥S ZSSicl |LOLie | cabs 1° ** sremnoqey sepeiy Surpymg | ‘99g ‘¥OG 
c-0 I-L 9-40 | 6:9 | O-% | 6-6 | L-9 | 9-€ | 6-0 | Br | F-92 | 6:0e | Z-er | 6-r 6-¢ EOC. NcGe0r Weer NG VOL sah ee 39 16 
$-Z6S 9 I 60% OL L¥ LIL | 19 eP Z ial ste 998 S91 8% oF 0Sz 981 ZO £98 116 gse ess ess‘Ii | s9z‘¢ | 0609 |°° a8 sioyer109a(y pue SI9zUTeg €-Z6S 
9-0 I-T 6:Lah |B ES Wee OL 9-9. | 9-9 | FO | Se Eee | o-ge | eer |} rez LE 6°6T> | 6-91 | 0-9F | 6-8& | 16 es 00r 
1g¢ e 9 61 LY Repel WETS 98 9¢ c ra 10% O61 EE 9 0% 801 88 L8 11Z ¥6P 13% EL ZoP'S | 89'S | OFL'S |** SOTAAeN ! SIOMOGeyT ,SIOJOeIZUOD 18s 
é-0 AT B-Fe | 6eGh e-3* ei) 62s. | Seg == 90 “BeOeeee | OOS | Se Ree | So 7 I-¢ Or | O2er | GeTE Weese tre 19 £8 
LLS I 8 101 82 IT Le 8% SZ Se fs ZEl OFT cs if ST 18 09 Ss 6ST sce IFT ¥1z SLL'y | 0se's | BP's |°° 2g ats "+ sreKVT9}e1G LLS 
eet = O-T 0-62 |0-€ | &-F | ¢-¢ | 0-9 | oe 05% 6796 | F-0F | o2Tre || e2 GE $-It | $:9E | O-FE | 6-88 FPL 89 64 si9s SLS 
SLS‘PLS‘SZLS| — G sé OL 6 II aL II — ks ¥S 19 8% S S £% 1 8% 99 SFI L9 18 00'S | #86 OSO'T | -SeIq pue si19}jNDQ eUuo}S pue suOseWY | “PLE *ZLg 
5 GT 6°ST | 8:6 |8-0 | 1-6 | E-9 | 8-¢ — |8-0 1 2:9@ | $68 | @-sr | 8:0 0-¢ P-0G | Frr | £-er | 8:08 | 2 e4 as . 
L9¢ -- z 1 SI I ra 8 S Spel: rE 68 ¥% I P LG 61 91 OF Z01 6¥ Ss Ize‘ | 3L£9 (jf a a as mn S1919SCT L9S 
£0 6-0 F-PI | & G-F 1-8 | 0-9 | SF 16-0 | 650 P F196 | 2:96 | Grr | Fer 0-F 8-91 | 0-6E | §-8F | 9-0 | &Z 8¢ gS 
s9s t I 0s cs St SF vs LG I ¥ Let O9T 69 8 Le 88 L9 SL OLT oor LST Shs g9s‘s | ozs | gse‘s |"° a oe “* sraAeppolig s9s 
068 ‘e9S | 9-0 2-3 P-L | $-E 16-6 | O-¢ | 9-8 | Be = — £08 | 6:82 | 9:2 GT 0°% 6-01 | 6-4 g-8 9-8@ | g¢ ag 8¢ (ozo ‘surkepporg 06S ‘9S 
zos ‘09S 13 8 oF 61 Or LI 6 al = — | 69 28 9% ¢ L se LZ 6z 86 681 88 101 9SrS | F8O'T | ZEL‘T | ‘Surpying) steseueyy pue srohojdurg | ‘Z9g ‘09S 
ion TRE 8-0 I-T OLE | 2:7 | Ph | BG | Bs | Bs SSeRcOm eG s6k. [ese See I-T I-T O-FT | 2h 0-8 I-66 | 68 &F FL SIepUul Iss 
62S ‘S-Z3S | ¢ ¥ 29 LI 91 61 8 8 | IL 101 #8 ¥ ? Ig 83 6 901 ¥1Z OL Set ¥¥9'S | SOL'T | OLS‘T | euTqOR pur ‘s1ajUTIgG ‘sIoyIsoduIOD |‘Eze “E-ZZS 
, £0 GL S One 229 Noe ob Oe Rel FOL eee NOH | Goat eieee | Ode | fe 4m | bse £-@ -9E | O-FE | 6-SI | L786 4 92 £9 68 sysrutyo 
98F ‘ISk | I S ss (KE 9 vo 0% ZI ra ¥ &6 ss 9S L 6 09 oF os 26 0Sz 66 Ist SLz‘e | 9Ls‘T | 669'r | -eIT pue sIouM] pooM + sTedMeS | ORF ‘ISF 
38h 8-0 aaa SeE | EO |e | 6-9 | 28 | 268 ko | 950 fers | F262 19:6 I-T 6°32 8-3r | F-6 FIT | 6-0¢ | #9 9¢ az ZSP 
OSF ‘L-ELF} F1 ¥Z 86% SOL | FL sol | 09 #9 te OL LOS ors OLT 61 os 1a o9l L61 ses 9IL‘T | Sor es9 FES‘LI | FOSS | 070°6 |° *SuOT}ednd00 AeTIUNS pur siozuedIeD |‘OgF ‘L-ELF 
2-0 0-1 eeLE \eGeS a be | O68 | Pee Lae sews WnGop Ee eS 1 R66 8 | eer, | 9:2 9°% 9-9 | 8-TE | 8-8F | 8:88 | 7d 19 98 
Se ¢ ¥ 89 0% SI 6 SI (6 I 9 FOI SII LP OL OL 09 SF es Sol ¥8% SIT 69I LPS Es eS f arOLe Ts" = ss mS "  sroyeg eer 
8-6 EL Ele | £4 | GS |-G-0F |0-8 || 682 | 8-0 | OF 4 B:8e | FPe | 6:EL .| 67 AF 9-08 | 9-FT | -@r | ee FT Ts 99 ¥6 
¥-Z1t S 8 Sst St SI #9 its ¥% I 9 9LT TIS PL Zl 6% 821 16 LL L0G 80S 661 408 FOO Del S00 Ce loos the oe SIOYLI VOYS pue yoog ¥-Z1F 
a) 9-3 OOP he Oe a O-2) Nese NUE S| Toe ee. | Ostet Sree, keke) Ospr | 027 I-F S°Fr | O-FE | 2°8T | 7:6e 1 92 Fg F6 
FOF é Or 8g 9% Or oe rai 91 z ¥ 90I LOL 9S ¥ 91 LS ¥S €¢ Sol 68% Cixons 681 t9s‘e | sss‘t | soos {°° 7 ef a "* Sropiey, vOF 
aT Ae 6-00 | F-0L | £-& | #-8L | 6-SI | 2-9 = Fre soo |e 9e | Ser |.e-6 6-F 2:92 | 6:SE | &-2£e | &:0F | OIL 98 6ST 
668 S 9 €& LT 9 GS 9% II | ED 26 8s IZ I 8 oF 9% SF 99 OST 69 III LE9T | 86L eee. -i)"" SIOYIO MA O[1}XO TL, paleisen 66¢ 
Stet TUT 
€-8 9°T 2-06 | 81 | 6-E | BLE | OL | $9 — | 9-F oh Ser \\eer | ener | 2-7 £6 9-08 | &:8F | 9-62 | SIF | SOT &8 981 pue ‘siorepusyegQ = *(AraTsoH 
#S8E g z 9% LI ¢ a 6 V3 alias ¥S *S LT 9 € 68 LI SS es rs es 18 8Lz‘I | 989 ZrO pue paysioMA “WaT[OOM) S1eIN0DS #8S 
= 0-% GES | FG | Fe | FOr | 4-9 | £9 — |4£-0 | 6-98 | 6-se | F-6 £-é 0-3 I-8f | #:SE | #8 | 6-0F | 06 6L 66 . 
1s¢ — ¢ ce 8 8 0G or Ol SS i Ss 8s ai ¥ € Lo &% 8% 19 ¥SI #¢ 08 Z6r'T | S89 L0 is "*  sahqq pur sraxry aA 1s¢ 
rr IT 8:06 | 8:9 | 8 | 6-IE|T-9 | $2 — | F0 Osco | 929 lag PT 8-¢ 9-40 | 9°8 Teepe 1 298" Bisy OL &8 
OLE -— g 9s 61 oT ee LI L = en SL 86 vo P 91 6h ve GP ZOr LIZ *6 Sol 6LL'%Z | 6Ss‘l | OFFI |"° Ee ae "+ STOABO\W OL 
F-0 FT 4:96 | 1-9 | 6-€ | #01 | 8-9 | &8 == |\k-¢ BE22e. (| 63s¢ |-929 I-T oF 2-91 | 0-SE | 8-IT | $-4F | 06 BL LOL : 
cog I ¥ GL LI 6 62 61 €% ee FOI 601 ¥z s ol tP oP ee est oSo 86 ¥ST MOS Sil SOS EW eey Th “8 sia0e1q pue srouutds sos 
AT 5 6:0G | 0-¢ | £-IE | #-8r | & 2-6I | 8-0 | 8-0 | Fer | &-6e | b-6 8-0 Gk 4:96 | 6:S1 | £-T@ | 6:9 | OOF 66 601 SeoPee oe ee 
€-Z9S z as So 9 as (46 ¥ SI I if oS L¥ Il I 6 oe 61 9% €P yal Ss $9 L6I‘I | 86¢ 66S “ojo ‘preg ‘sieppoeH ‘Sieyeo.rg. £-Z9E 
R 9-0 6°1 Peer | Ok | aso | Sere | BeO | Lee | oo | er Lee | 292 | o2Z a-L I-¢ 8-9F | F-GL | 6-FL | 8-68 | #L 9L ae 
6-1S¢ I € 0% 6 Ol 61 OL 9 I Zz Lg SP FAs z S EG 0% ¥Z 8h 611 6S 09 O19‘T | ISL 67s. |" 4 ** UWOUTdIO,T OfT}xXOT 6-IS¢ 
£:0 6-1 &-62 | 8:9 | $F | IE | 9°9 | 0-9 | 6-0 | Fr | #98 | 9-Fe | F-6 ra ge 2:61 | 0°-8L | 9-SL | 9-88 } 98 e2 £6 ; 
66E-0SE | ZI #S 6ee 6IT | 96 661 | 9IL | 901 | ¢ SS 669 809 991 Sz 99 Ore 11z SL 8L9 FOS‘ | Sz9 6L8 ZLS‘L1| ZsS‘8 | 0S0'6 |*° By ye SIOYIOM PHX9L | 66E-OSE 
_lis T-0 a-é 6:08 | 6G | 68 | 6-9 | 92. | oe — |#-0 | 4-88 | FTE | 2-6 8-0 o-3 0-01 | 8:6 9-T | 2-8 | 29 79 69 Uomo. ; 
aoate : 9 or ides Le —- Hs aes & meet ie: rash ¥23 | 69 9 91 IL OL 96 Ore | LLy | 6IZ | sso | oar‘ | orFs | o1Z‘e | pue ‘s10;;Ta Peco chs Mi I1€ ‘£-so¢ 
: aa : : : : . . — |F-8 | 2-68 | 9-88 | @-IT | @-r EF 80% | 6:8 LOL | GFE 4 SL #9 98 ; 
S6z-18% | T Pe hai : : ; . a y : : Sry 0g SF 61 z Z Se St 81 8s 2 961 ¥S aL Is9‘T | OFS 1*8 s[eJeW SNoeig Ul SIIyIOAA PIITIS | 86Z-18Z 
: : 3 : : . w= (feu: \NOILe. [Sore |) Sako kee I-9 2:90 | &:FL | 8-FL | oF Bs 4¢ &8 ; 
49% re 4 : He we ° ‘ ue : 2 ‘ ‘ ae 29 LS Lz Ss ia! ay ae rE Mo sol 19 FOL 008'%, | 6LO'L. | 102 Lh ss ** STOYIOM PS 9 
, : e : : § : : ‘ LOG BiEa Lo OTe owl O2e Tel Oe 6-9 4-61 PO om || Fs 06 18 86 : - r - 
seg ces |e js. |ss jw is jee jor |e | —|s Jo |e lee |e |st fos | |se |oe |szz | tor | zet | ovs‘s | ep2‘t | t62‘t | ‘stousnoa ‘steze[p ‘srepury [erem | sez ‘Zet ~ 


CXXXV1 


























8-0 O-T £:0@ | 9:8 | 0-% | FIT |T-9 | 6-¢ | 0 

1-06 SP 19 Zest | O1¢ | ses | 8z9 | 996 | BE | BI 
6-0 aT 8-16 |e-6 | 9-9 | & Fr] e-9 | 8-¢ = 
1S6 F 8 101 &F 0g 99 6% LZ — 
I-0 O-T 9-8. | 9-9 | TF | £6 | 0-9 | 8-9 | F-0 

os6 I L LOI 8s 8% 99 If &F I 
ie ST 6:9 | FF | 9-9 | 9-8 | ogo | L# = 
6-F6 — L s9 LI 1% 6s IZ 81 Es 
FO PT F°6L | Ee | 2-3) 96 | Oe | 9-2 = 
1-0#6 g ra ZO SF £% 08 es 0g = 
, F-0 AL FL Ver 16:6 | eee | ee tae | pep 

6-86 ‘186 | OF OF 6ee ZOL | Z9 L8 29 29 zc 
6-0 == B98 | og | SF | SOF | &-F 1 Bag 3 
£26 I _ 6% 8 z ai S 6 cor 
G-0 $-0 GP6l |} 2S 1 9-9 | ors | erg | ee = 
026 i I SF 8 ral LI ta 8 = 
I-T 6G 0-1 | 8-01 | 6-3 | 9:4 | GF | Fe = 
916 I z Zl Ol Zz L F Ss a 
_ 6:0 0-08 | 8-8 | 8-E | 8-EF | oF | 2-8 = 
S16 — I Go 6 re SI S g a= 
2-0 BE $:08 | 1-9 | 1-9 | ©-9 | LF | FR | £0 

+16 z L 09 SI SI SI rail SI Zz 
OL GT :-9T | 9-9 | 0-€ | 9-15 | 0-€ | 9-4 == 
006 Z € (ao a 9 8% 9 St at 
— FT £8 BG) | O-% | 0-F. | Oe VEE 1 e306 

1-0¢8 — S 62 ZI 91 #1 L 9 T 
ST £8 OLE | Sem WEE Lesec\ gap | oer “Be 
1*8 I z SI I 1 fe I I _ 
— £3 8-9 o-e | 9-T | e+e = Oak = 
Ors _— € 6 ¥ z € Hay labs = 
— = 8-e = | foo.) oop se aoa = 
1-068 _ — € — |* I — |S — 
— 8-1 0-01 | 2-8 | &-9 | 6-0 | 6-0 | 8-r — 
928 ‘028 — rs II ge L I if ra 7 
8-0 6-0 A064 Eo, Ver best Ser exe | 620 

SIs S 9 9g OF 8% LL 8% 9% I 
F-0 £-T Gr9E | oe | Fee -| eee foe | eee | t-¢ 

118 € Ol 621 0% 61 Lg 1% 9% I 
— 0-1 8-8I | $7 | 6-% | 9-9 | Fe | Be | T-0 

608 — L 8Z1 62 6& ge 6% Go I 
—_— 6:1 O-4E | 8-9 | &-F | 6F | 0-8 | &-e | FO 

S08 — S SF 81 ra $I 8 9 I 
F-0 $°8 GSE | 628 | 6S | 6-8 1998 Veer = 
008 € LI 66 LZ LZ ee SI al = 
— O-T 4:7T | %-9 | F-8 16:9 | 6-8 | Be =e 
S-¥6L — Zz 0g SI fs #1 9 L a 
e-é I-T 0:S¢ | 2-68 | I:9 | 9-62 | 0-6 | §-9 | ¥-0 

S-LLL 9 § 69 se LI #S SZ SI I 
G0 £-0 9°8E | o-F 10:9 19:5 | Ga | o7 — 
9LL I I Lg 6 Or SI ¢ 6 = 
3-0 8-T 6-7I | 9-9 |6-& | 8-F | 8:6 | 2-8 | F-0 

SLL € $2 10% 9L as cg Ig 9¢ S 
G-0 o-I 6-91 |6-€ | &-F | F-9 | 7T-e | ¢-e | T-0 

OLL SI ¥S 09F SOT | SET i Fel (Uc 96 ¥ 
I-L I-L 8-08 | 9-4 | FE | 0-91 | G-%F | e-8 | 8-0 

6SL S ¢ 26 eg SI IL 0% OL I 
6-0 eT Qeh | Ze Wer lero | Ter | ee a 
9-€SL S ye 601 0% SZ OF ¥% EG = 
9-0 8-0 F-Té | 6-6 | ©-F | 9-95 | 0-4 | 9-% | 8-0 

S-P¥PL 9 8 82% SOL | tF LEX WSe 6F € 
BT FT FTE \ 8-6 | 258 | Teery EG | 98 a 
SEL € € oF 0% 8 9% Il 9 _ 
F-0 eT B°SE | 8:8 | 8-9 | 639 |-O:r | ere =. 
LEL I ¢ Ir 0% ia! ¥I 6 S = 
(¢2) (¥3) (e¢). | (ga) | (r@) | (oz (6Z) | (sz) (47) 

_ 

4? |esd| sf | ey leeel flr) e[¢| 2 
Be |eeelerg fee eal ge | Se|2 [og |e 
Bite al ees et ere | eee | kG EB & a 
no we ol Ge eee. eas | ies. ee g 3 a 
5 +5 w ci ary We a © ee = D 

2 aE A ef gee bie ee eee | = : 

g i > ae ea ee e|< g 
e os = Feil eens = oe 
~ a . 








*(saxeg 40g) HIVAq 4o sasnyy 


L | 


1 


. ome 
SS New 


ae) 
> 


By 


Eto A ae 


mo 
XS 


6€ 


nN 


29 4 


mm 9) R 


WD HO DEY MH HS 69 OD HOD 


pie! 


me 
™ 


~ 
™ 


~ 
~~ 
Sol 
NX 


> 


> Onmms 
snllos 


in) 


ise) 
rm TS Se Sa 


is J 


“a: 


= ed 


MAMA AODNOSOMMANCS HASAN S 


— 
NX 
™~ 
~~ 








*(ge) syqdds 
*sosneyg 19410 


seseasiqy Sul}sSe AA 


(3:91 L191 ‘091 ‘6S 1) 
pue [e}usutdojasq 


(SIL) sHteqUg 








sho[noieqn y, 
SZ ‘OI-9) 


pue eoyiierg 
*sy1uoUl ZI-9 


AZ 
soseasiq, snor} 


*(LE-1g) sesvasiq 
-O9fJUy WOUTUIO, 





0-6 


*(sexog q30q) 
HLVGiqd LV saoy 








0g9‘6s 
629'F 
618'9 
1g8‘¢ 
9's 


S1S'SS 


SOl'T 
LS‘ 
+26 

LOl't 
096% 
9L6‘T 
csr‘ 
EFS 

91g‘T 
18L 

FOIE 
ess‘9 
8S6'L 
108‘9 
1479'S 
LL8‘9 
980° 
SOLS 
ss6't 


ZOF‘SI 
6LE'LZ 


Lov 
ozs‘ 


ZS9‘OI 


ess 


79S 
(¢) 





S¥¥'62 | S8I‘0E |"* Sternoqey] peuyepuy) pur [e1ouey 


68'S 
eLe's 
906'I 
110° 


vane 


sos 
620° 
LSP 
66S 
6FF'T 
F86 
889'T 
096 
039 
cer 


m_ 
NX 
~~ 











*saxes 10g 


“sqy}UOUr 9-¢ 
"SYOOM fF Jopuy) 





"SY}UOUL E-SyoeM F 





[eIOL, 





*SO[eUloy 


SOTPH 








“ALIIVLINOW INVAN]T 


‘SHIUIG JO YTAWOAN 








1-0L6 
a ** sIayo}S pue UsMeIT xt9}Iog Is6 
SI@ALIG 9UeID pue ouIsUy AIVUOT]BIS osé6 
“ afte we <a s1oyorg 6-£F6 
**  szadae4010j1g pue UsWESNoOyeIe A) 1-0¥6 
sysidAy, { (Aqrioqyny 
TOOT IO BOIAIAS [IAI 4OU) SYIOID | 6-E86 “186 
079 
‘s1auee[Q MOPUTAA {SIoze0q yodreD £26 
To a die **  siessoiprrepy 026 
ae Ak, ase sis SIOTE A\ 916 
oe fe ss ae uowieg sI6 
suvolqng ‘sisdeay-[eyoH ‘uuy FI6 
ne x? **  syueAreg oTsomwo(y 006 
a a 7. STOOVeL, I-0s8 
= i i Ps sysrjuacy ls 
“+ srouOT} ORI [OIpsyW persysisoy Ors 
ary oe oe siohMe'T 1-068 
‘+ Sio}STUIP, pue usuIhsIeIQ | 928 ‘07S 
* AuITY 94} JO Us PUL “SO'O'N €18 
AACN 9q} JO us| pure s1v0WYJO Aq}2g 118 
‘+ sayqejsuod pur s}uvesi1es soljog 608 
SyIs]Q pue sperwyo AjMoyyny TeooT $08 
"+ SHIVID PUS STROIFO S9TAIVS IAT 008 
sIasseAURD pue sjues y soURINSUT S-P6L 
oi SIOYMEFT Puke SIBSuoOUIIs}sOg S-LLL 
ae uauIse]eS UA PUe UaWISpUNoY 9OLL 
ase sjueysissy doys pue uoulsayes SLL 
Sassouisng 
Suryeoq jo sieSeueyy pue si0joridorg OLL 
ie oe aa ++ +" sxo330g 6SL 
siojeradQ euoydeay, pur ydeis 
-3JaJ, ‘SI9}IOSG soIYJQ 4sOgq ‘ueuISOg 9-§SL 
°° sroimmoqe’y 4o0q S-PFL 
o* os as uswes1eg Sel 
ne oe ‘oy ‘spreMays ‘siesing LEL 
° 
8 
i= 
9 
es 
Pt 
5 
*NOILYdNI90 9 
Qa 
e 
Zz 
s 
B 
z 
a 


PE SS SS SS A A Ee RT 


*“panuyjuorI—|Z6I ‘NOILVdN900 S$ MGHLV AG GaAMISSVI) SINVAN] ALVWILIOUT AO ALITVLYOW—H HIAVL 





CXXXVII 


662-082 
FSS 
8-LES 
00% 
6L2-091 
6SI-O0FT 
611-001 
S-020 
£-T10 


6£6-0€6 
626-006 
668-088 
648-028 


66L-OLL 
69L-00L 


6-0F6 
“689-080 


6L0-0F0 
6£0-010 




















EG y= es 26l £6. re | T Oeltce 
I — is I — IT _ 
=_ | =_| 2-28! 2-07 7-8 | £: 97) = 
ei feeb S I Me a 
— |— | 468] 8°32) —-_| 9°98) 8ér 
fa Ve I — |Z I 
— | 0-2) 2:98) 0-4|— | 0-2) — 
a S I — |I — 
E:T | 0-% | 6-28] 8-81) £584 9-01) 2-3 
I € SOL 0a 3 8 z 
— |= | 9:98] #-7¢| — |e? ar) — 
an arene Zz — | 1 — 
— | @-& | $-IF| 9-98] &-¢ | 0-91) F-8e 
= «IT sl |8 I S L 
— |— | 4-98] 8-éT| @- | ¢-8él F-9 
= ie— OL .is8 z yl | F 
= ae eee. teen] — | e-98 
eT a eRe, 
—— de— 1 E-98) 2-86) 6-6 je Serf 
at LP Biol. ty On lee 
€-T | 9-2 | $98) F-9T| 9-2 | 9°21 EL 
I 9 iS ene 9 I 
I-T | 0-@ | ¢-08| B-08| £-€ | T-ST| 2-8 
LI | se | s6% | sce | 09 | Fre | OFT 
0-9 | — | £-F&| 6-6 | 0-8 | 6-6 | 0-8 
I — |L G I z I 
— |— | #-88] ¢-98| 9-8 | 9-8 | — 
aa) Giese § § = 
— | 8 | 9-F8| ¢-68| &-e | &-9L| 6-F 
== |) ts a | is |r 02 | 9 
Sa ot ipo Sal O8e SOs OTL Con 
==) ile ol Ye I I vé € 
6:0 | £:@ | 6-0F| 8-0] T-9 | -9T| 9-2 
if oo | 6ze | LOL | 6F | Ie | 19 
— | £-9I| — | &-88| &-Ee] 0-0¢| — 
soe | a IS z § = 
— |— | 0:%8| €-IT| 2-F | 8-6T| ¢-8 
es eet S € tI | 9 
0-% | 9-@ | 9-€2| 9-87] ¢-€ | &-EL| ¢-8 
ch | LO | 8#% | SOI | Ze | OFT | 06 
6:0 | €-3 | ¢-€8| 2-02) 2-% | ¢-8T| 6°Z 
9% | s9 | 866 | IZ¢ | sex | ser | 122 
8-T | #-@ | 9-08| T-61| #-F | 6-Fr| T-8 
89 | 26 |98I‘I| 9€Z | OLT | Sze | IIE 
(63) (8¢) (2%) (98) (¢¢) (ze) (¢2) 
fight titer: las) Oe it ed td 
shi o | s festegre ts 
Orsel cs B [eR | oR] & 5 
< ‘) - B ° 
a7) ie os 3 5 
pe} & & Be e hg ss 
O38 te ae a a 
te B wo Bo 2 ce = 
oF ee yr | Qo | = E 
ao a , ey == ae 
oe: BE a ae : id 
Se a P= ON Nes So 
Ea be bBo te B hos 
rs] os B a Mires 
ot bo} pee omnes 


*IaquinN apog uoryedns09 


Ul asn Joy poydepe se yyeaqy Jo sasneg jo jsIT [euotNeuIO}U 
MUPIUL IO OPI 2M O1——sSoTTRIT OT pod tde—_nrrontae atm 





so 


bh Ee eB) 


| |@etoraas 
a3 Sy 





(Zé) 


*(08) SUoTs[nAUOD 












































— | 1-6] 8:48 | $-SF | 9-29 | T-6 | 8-8 | F-98 | $-9F | $22 
— 1h $ S L I z ¥ S g 
NS Fh 82 96 un Ss CS eal — | PSP | 6-F2 | L-9r 
— |— Iés a 4 — —= 19 3 z 
— |— | £79 | 9:30L| 8-er | — — 19-92 | 9-98 | ¢-1¢ 
eG 8 I _ asa bs z ¥ 
—| — LE re | Svar | e-or | — SE Tho 0-4 nerse 
ee 9 9 — acted FS I ¥F 
— | 0-7 16-1¢ | 8-2¢ | 6-18 | — | 4:8 | 9-96 | Gre | e-92 
eae 4% eF ¥Z — |3 0% 91 61 
— | 6-81] 9-98 | 0-19 | #-Fe | Z-2r | — | Z-éL | FFE | 9-98 
ce € S z I — [I Zz € 
— | 7-94 1-881 $-84 | o-49 | — | &-¢ [6-12 | 6-89 | 6 oF 
a =| he 9% 8% SI — |-T Ol 0% SI 
— |F-91 8-49 | 6-FF | ¢-66 | 8-F | BE | 4-96 | L-9r | &-9e 
—mny, 9¢ 8Z FI § o 91 Or rae 
— | @-SI] ¢-68 | ¢-68 B-8L | B81 
— {1 g $ — — — =i 1 I 
PZ | 9-91] 3-82 | 6-66 | 6-48 | Fo | FS | L-96 | LF | O-GF 
I L eg SZ 91 I I Il SI 6I 
— | £-Ot] 4-9% | 9°99 | 8-461 1-9 | $8 19-480 | 6-2e | 8-28 
= sg LE t¥ aa t Zz OL 0g a6 
9-0 | £-01] 3-89 | T:8¢ | G08 | BE | OF | FFE | 8-eE | L-FE 
OL | o41 | 61O'L| Ze6 | Sgr | Is 08 rss | 8zs | 6g 
— | 0-9] 24-F8 | 9-%9 | 8-6r | — | 0-€ | 6-6 | 8-6L | 4-62 
— |T L Il ¥ — |1 z ¥ 9 
— | 8-1] ¢-68 | 4-94 | 9-8 | — | 6-¢ | §-92 | 9-88 | ¥-9e 
iy Or 9% 8 — |% 6 8 ra 
— | T-*F | L-T¢ | £99 | 0-86 | ¢-6 | 8-0 | B42 | F-98 | 6-8E 
pit 29 18 rE 3 I es ae OF 
— | 9-91-09 | ¢-67 | — — | ¢-¢ | §-48 | ¢-9F | ¢-9F 
— |1 at 6 — — |I S € € 
6:0 | €:8 | 8-79 | €-84 | T-1e | 9-8 | 4% | T-88 | 9-08 | 3-88 
is £9 | OFF | I8S | Oss | Iz sé 993 | 94% | L9Z 
= |— | &-88 | £-91Z| 0-0¢ | £-9F | £-9E | 4-99 | GEE | &-E8 
== ee 1G L § I I t Fé S 
— | 2-4] 8-99 | &-9F | 6-12 | 6-F | 8-2 | 9-88 | O-ZE | +e 
= aG 6¢ ze SI g Zz 91 Zl 6% 
&-0 | G-£1 9-08 | 9-9F | F-Fe | 8-T | 8-& | 8-88 | 0-68 | &-22 
g 9L } 0S8 | 08% | Zsa | 61 OF 70s | 90 | 88zZ 
9-0 | 9:6 | &-69 | $-29 | 6-66 | 0-€ | 9-F | #-6E | ¢-Te | L-Fe 
8I OLZ | $991 | SSZ‘L | OF8 | #8 6Z1 Or €88 | 9S6 
$0 | 0-6 | 1-89 | 8-29 | F-83 | 4-8 | FF | H-1E | 8-08 | 3-88 
IZ | 9F€ | SIS‘%| Eez's | ZE0'L | SOL | 69I J FIST | 68I‘T | HFo'T 
(72) (oa) » (er) « (sr) Cr) (or) (ery) «. Gz) = (er) Aer) 
2 | & ioe OE eon eels, 4 af ® co 4 
Siti ier biases hee | SS |e le Lae | 4s 
Si Bil Sees | sales beet oi t Bile 
o = Se pao a BIER oe hee B 2 x 
te 7) apy 8 oF, Os ° =] | 
ona ee A SF B ne DS oe il = oO 
a oo Q os | —P oe @eB o 7) 
a — © nee =p Qa Pn D . B 
& [Sop] o@ | 4 = 8 © 
o ee) we oe) Ot S 
P laa s | * = ro e 
— haa : 
8 S 


(Z 


*(saxag yO) eA Jo sesneD 
SS ee eR a Os ee a Se 


“SINVAN] GLYWILIOATT] JO ALITVLUOW 





*(sexeg q10g) 
qyeeq 3e sasy 


“syooM fF JopugQ 























FOI | FOL | POT 
8I 6 6 €-Il | Il | £6 OIT ss ss 
9E | £9L | SFL 
61 6 Or 6-L | PL Sor PEI #S OL 
64I | EFI | 282 
I 9 8 9-SI | LLT | FF SL GF 9¢ 
66 66 66 
FI L L 8-OL | OOL | SFI oF IL IL 
Per | OLE | S&T 
86 If oS £6 | 26 028 OSL PLE 8Ze 
PET | 98 961 
Il 74 6 9-9 | ¢9 Ost zs 9€ oF 
416 | 808 | 982 
89 cs 9€ 8-FL | OFT | SIZ Sie PSI 6SI 
GET | SOL | FST 
€8 1g ZS 9:93 | LOZ | SEZ €29 982 LEE 
64 ae T9L 
9 I S G°S | ZL 901 OL Sr 1g 
O8f | B4E | 987 
OL 1g SF 8-F | ¢ P6L Zo¥ Ost or 
8&l | £IL | L9r 
601 | 6F 09 0-3 | 02 Is6‘s | Z6L 6I1F ELE 
O9T, | TPT. | Sar. 
SLOG] SS11| Sh I] 6-SI | O6T | S6F's | SIL‘9T| OFE'Z | SZI'S 
FIT | £8 |-£6 
So. 2 ST OL GIL | #31 | SOI 20% S6 LOL 
OSE WWEFE) Ve6er 
oF ¥o WE STs Hm0z% PLOT | 6EE 891 LEA 
67I | £eL | 691 
(STS |eeZ Sol | 6-¢ | SF 18's | FIZ E | PLS 0F9 
SIT | &¢ FST 
1Z S 91 GP | SP 90F Z8I $6 L8 
991, | TSE | 641 
ose‘ | 66¢ TeL | 8-9 IZ gee‘Il | 960'8 | sse‘s | SZ0'r 
£86 | SIT | 00g 
LI 4 I 9-§% | 18% | 9% 09 #e 9% 
6éI | 66 GST 
16 es 8s 8-LI | ser | g9g LOL PEs SLE 
991. | AFL | S91 
979 T| 8SZ | 888 | 0-6 | Sat | 9688 | 9FS‘OT |] ZOI‘S | BLE‘S 
6ST | BFL, | OAT. 
69F'F | FSET | SIS‘T] ¥-8 | £6 22008 | ZL0‘°8Z | LEL‘ST | SZz‘F1 
8ST. | SFI | Sar, 
SIL9| GIZZ] SOF EF 9-8 | OOL | Sr9‘se]| SI9‘sE} F9G6‘ST| FSO‘6I 
(OLE a(6) F ex(s)e a) (9) (9) (F) (¢) (Z) 
= ty fe 
flog he leeul se [ok Foe ge 1 E 
Bip ee kB ieee ioe 4 2 le Bide Boas g 
‘ e e go° Of i : = Ke 
Q a + P 
egies | 2 
ies] we) ee) 
@ | th ne 
eS QP an 
RS] wo B 
2Oo!| we oe 
wn as) 
any) bp 
Ba "s 
— Oo 
‘AqyeIOW JURJUT Te 
Tej}OL, pue syyeoq wat 


I Pee}9q SY} 0} JoJo Sasevastp [eIaAVS oY} JO So]}I} 9Y} Joye sIoquinu oyT 


CH re ne ae ee ee ee ee ae ee 





“ALITILADT GNV SHIAIG ALVWILIOATTT 





ee ee 2 ee 





‘sya 


248g O1}991q 











9SL'6 < pUe STeJI SNOTIATG UI SIBHIOM 
OOL‘ST SIedure}s pue sIayIOM ssoig 
sio 
£02‘F -YSlOq pue siezely ‘stapuriy 
2081 SIOyIOM [OOT, aurgorw 
6L8°LL si : "*  SIayYIOM [e197 
‘oJe “Juleg ‘saypueg ‘deos 
IIS‘SI JO Saye {sTayIOAA peorureq5 
OSI‘IZ sIayIoM Ai9}}0g pure oILT, ‘yorrg 
1Z¥‘Ez ‘ojo ‘sIamMoqe’y Teanqnousy 
siauepier) 
OLL‘ST SSaATVePOY Joy} pue srowmaseg 
601‘88 i ** suorjedns99 19410 ITV 
sysidAq, ‘ (AztIoqyny 
868 ‘68S [B00'T 10 dOIAA9S IAT) JOU) syIOTO 
9OTAIOS 
ScLIIOL | Teuostag ul paseSua suosieg 
*oJ9 ‘s] USUI 
92081 -ulejIajUq Ul peseSuse suosi0g 
LS‘ese | "° suorjyedno0g [euorssajorg 
(BRIS 
[Bole] Surpnyoxe) suoredno 
Iss‘elg -09 yerueUuly pue [elorlsuIMI0Z 
wWor}eoTUNuUMIO,y pue 
F98'SF yiodsuery, ut pasesua suosiog 
(s1oyoeg pue 
usmMIOMESNOYyeIeAA SuIpNyo 
9ZL°981‘T | -ut) suoednoog SurmnjzoeMueW 
suo} 
€vS'S -edno0g Surdiren() pue suru, 
PSL‘6E suotjednoog9 yeanqynousy 
PHOLOLT |° ne 5 pardnoooug 
ese‘sre's oe ae oe oe peidnso9 
Los‘eis‘F |*° perdnosouy, pure petdno09 
(7) 
“(1261 
snsua) 
SIe9X SF 
-91 pase ‘WAH LOYW 
sayeule,y 410 
POMOPIAA NOILVdN9909 
pue 
g[suls Jo 
JoquinNy 


‘sore pue purpsuq 
‘7 aad Aj1y7e}.10UL 


see hee SS ets 


662-082 
rSo 
8-LEZ 
006 
6L2-091 
6SI-OFI 
611-001 
S-060 
&-1T10 


66-086 
626-006 
668-088 
6L8-028 


66L-OLL 
69Z-00L 


6-0F6 
“689-080 


6L0-0F0 
60-010 





*19qUINN epo9d uoTjZedns09 


CXXXVIll 



















































a a rel s-Obe = | 
See se Se DATs Bee 2 bre | 02g, 
I-0se-. |= SF ae | a ee 
serine SABE p Gn Ginn fen Pn ont PG 
=-crs. |i | 9 € z == wins = is 
ee | ame at | Oren (09s be er eh 
g0s"008 | == |, = pas oh re eae | —e pS 
=| — 8°88] = B-hF 89] 8-9 | — | 8-9 
SLIFELL hare ae S cer eal I I = |b 
== gag 9-€6| ¢-F | &-8I| 9-9 | 9-¢|— | BE 
SLL meh cee I hs S = NS 
== | O98 OF9E| 2 A O28 — A OE oe ae a a 
OLL = ggeaipa o = It — |1 — |— 
+= 5) — ROVE! COM GOL N= 2 e—— eee a) = 
6-009 | == 4 = $ I I — |j-—- |- J—- 
—= +| 9-2 [-8f| — | 2-02] 6-@E| @-¢ | — | 8-2 
6ss-0Ig | — | 1 ié eis) S z t= (8 
=f) Rage eA iran eee Nea 
66y-0LF | — | — I a= SL — |1 — |— 
; 6 OST ah DUT || ela | 
6-00%s | = 3 = I — 5) — |j— j— [— 
— |— 9 OR 908-9: Of| — se 22 oe | = 
6SP et} I I I — j— J— f— 
— | 6-9 @:48| B-9 | FOL) [-@ | F-8r| — | T-E 
6rF-08h | — | @ Gi ile es p I ¥ —|1 
G6 4-86| 9-6 | 2-6) £7 | £7 | — | bP 
¥-Z1F C S z z I I — |¢ 
6IF 8-0 | Fe | #68) $08] 9-2 | G-FI| 9-¢ | 9-¢ | — | 0-8 
“g0r- FOF] I € Che th ees as ShemleZ Ms = "| OF 
— |— | £-¢9| €-¢2| T-OL] €-$2| T-¢ | €-¢2| — | @-¢ 
668 — |— |er |s¢ z ¢ I S se! & 
LB beG ON Be Leal O ta Le 6D OL) ak F-6 
6LE I I 6 I aan G lS — 1 
— | — | 6-9] 8-0%| — | 6-01] 6-OL| é-01) — | — 
PLE =a RE SES P Saal I I — |— 
F-L | P-L | 8-9F| ¢-91| ¢-¢ | €-62| &-8 | 6-9 | 8-2 | 9-6 
ole I I $ouu| Glee e 71 | 9 S z L 
| BG | Be 2o09- S| -O°Ss) E22 he 6-6 heen he 
LOS = 1% Las € 9 = 4} — 19 
S| ae aS hel Oe LEN 8 eS OTe. Si Oneal nee 
998 atl ie 76 ¥ at i I =n | 9G 
— | 0-2'| $22] -LI| O-FI| ¢- 20] O-FL| O-FT| — | 8-¢ 
cog = TF Si l-0ts | 8 or | 8 8 — |6 
— | — | 0-Fg) &-82| F-4 | 2-FS| B-IT| 9-9 | 6-E | O-€ 
e=798 °F = | —_ | 63. | sl 6 | 9 § I & 
4-0 | 9-2 | 6-SF| 8-8L| 2-8 | B-1Z| 9-§ | 9-8 | 2-T | 6-8 
668-06 | Z 8 6el | 4S | So | #9 |.92 | 90 |S 66 
ae morn G.O9teay cot Halll, sal d<cel =~ | Bok 
6re-ose | — | I g z i +. |°% — |— |1 
le ol OPT LONEE O-9e) 0:20) —y he = 
6zer00gal. =, | —_| I lt Zz I Sap oe Saye |e 
(6g). (8) (48) (92) (98) (we) (88) (88) (12) (08) 
oe) yn) J Oo} o}] bd olan n 
Pot ag &. 4 No i ® b 4 ° co. < 
€ BR) EG | § |e lee| 2 | 8 | 2) | FS 
us} eal < > fe Get anice B gi = . iso 
feel bo) pe Meee ek Belek Bebra bk a 
x. ot: pee 5 5S Ss Pp. a. (2) a =~ 
ee ee sete se oe 8 ee fee a 
° =) < tat So =a S pe @ 
aad ig ama 2 eS ee ee ee 
Sa) Boom ee yg] 
z Yo R oO vg B ro) 
oy | _ rt) = 
Baastah br toel el (es 


























*(saxes YJO_) qiedq JO sesneg 





‘SINVIN] GLVWILIOATIE JO ALITVLUOW 


Lan | 


™~ 


~~ oN 


ee as Ob 


*sosney) 19430 IV 


























































































1-0s8 
S-£h8 
$08 ‘008 
SLES LE 
SLL 
OLL 
6-009 
6SS-OIS 
664-OLF 
6-09 
6S 
6FF-08F 
t-ZIF 


61F 
‘80F-F0F 


66¢ 
6LE 
PLE 
OLE 
L9¢ 
996 
soe 
£-Z9E 


6FE-0EE 





N 9po9 uonjedns0g 


- 
% 


~raquin 


a g¢ ay t G 
—eelat LLYS » Sassarj0y 
PePGE| Az — 10-Z2I | 0-62 | [-9& | L-#2 | #8 96 GL a 
¢ z — ear I € var ma (a2 P € 9:0 | 6 168 €8 GF Ir e90'srI |"° oh Sng? Ne STOMQED L,, 
P68 | 9°98 | — | G8 | 0-Fe | 8-62 | &-8e | &-99 | 49l | FOL | IST : j Te 
tae : is a MRS ; 6 roa Lg 61 81 6:2 | SF 8rS Set 91h 611 00s‘08 csesipert sg 18 aon 
-69 | ¢: rtd = ‘98 | 0-08 | 0-09 | 0-4 | 008 | 98% | SOT ! I 
S S == od 4 P ¥ 9 91 Zl F Pot, | Ol £6P 08 ar 8é Per‘Ls -10YINY [V0O'T puUe BOIAIag [IAIN 
9-49 | 8-8 | 8-9 — |T-F¢ | 0-42 | 8-€¢ | 9-49 | B8L | E8T | @8T 
or S I Ses ¥ S or Lo SI ral 8-SS | 6ZL | 6I SFI 8 Y 99 09's ‘+ sreyMeP{ pure SIasuoUIII}SO5 
G89 | 6-98 | B-@ — | 6-02 | £-#2 | 6-98 | 1-99 | 9FL | Ber | 99F , 
ee hoe z = yt GS os 8¢ ost |} os 08 €-e | PE o19'% | 168 60% 28h ogg‘L9z | s}ueISISSY Seeeiiene rene Ne 
. . mar hulle ‘66 | 0-68 | 0-91 | 0-6 | GIL | GOL | SIT I : 
¥ ¥ ama ab ¥ ¢ t v 1 9 8 6 | FOL | OaI rat LS 89 OL‘ jo sioseuey pue ssojoyidorq 
0:201| @-19 | 6-01 | — | 8-0F | 8-0F | 9-08 | BIL | PST | FAL | B6L 
OL 9 I = 17 t € L sl 8 Ol Z-I1 | SOL | £6 86 9F (a9 ZLL'8 3 ** STayIOM Joqqny 
4:19 | 8-96 | BG | 8-£ | #8 | #84 | 8-8E | &-FE | OST | LEL | B9T 
0% Ol z € II Il SI 1Z 8¢ 9% ze 6% | 6F SBL L88 061 L61 66F'6L ++ siayIOM, Jodeg pue sisjULg 
[-68 | @°EE | = | 8*h=) F-88 | O-1e | Fe | &-TE | COL | OFT | Ss : 
S r a alii g ¥ € v 1 8 9 £:01 | SOL | val 8ZI Lg IL 100°%1 = ee POOM UF SIOYIOM 
G-e@g | 9-89 | = — | 9-SE | @-Le | 6-9% | ¢-89 | 9ST | 940 | ESL 
F ¥ — ea het re € t or 9 ¥ 9-4 | 9F OFT +9 #S 0g L86‘E1 **  saatzeredQ Ar10jeY ODDRGOT, 
(aGar\ 7 == — | 8-16} 9-00 | €-1é | 9-0L | ¢-FL | £00 | Ber | TIT - ; “oye 
8 te e5|% I rs I L II 9 S Grok. SOL al LL +6 6F St TIL ‘s10[}}0g 1078 [PIOUTW pur Joog 
B-T4 | 9:81 | T-E | T-8 VLE | 8-FS | 9-82 | 1-89 |-9FT | GET | 497 
&@ 9 I I II 8 9 to LY &% ¥Z 9:9 | L9 O8F rae OLI esl 8L6‘8F ng us ** spooy jo sIoye 
9-08 | 6&8 | §-6 — | #-82 | Z-@ | d-ee | 0-06 | S8I | 964 | FAT : 
LI L Zz =a 8 L L 61 6 0% 61 0-6 | 06 PSs 11Z ZO 601 eSs‘ez . aad vaca bie peers 
: ystul I I 
£08 | 8-0F | 6-E | O-F | G-Fe | 8-4e | 6-2e | §-G4 | ESE | Ler | 406 : “THA ‘Stereploiquig’ ‘s1oyeW, 
oor | 0g ¥ S eF LY Ir ¥6 Szz | 88 LEI | Ih | 9F SOLS | S¥oL-| 28g £99 SOF'POS | JaSIOD ‘sIOWRPW SSeac{ “Sessesojre T, 
T-900| @-$£ | [-0£ | — | #-0F | €-9% | 9-99 | 6-06 | @re | S9r | 692 
it, € z —=ith S TI 81 ar gI LG E-8' S| 88 906 861 16 LOI LLS‘GS ++ STayIOM paT{ysuy, 
T4604 82860) tae — | 1-62 | 2-6 | 0-89 | 8-901] FI@ | ELT | 99% : ; s1apudW pue sisping 
OL v = =e ae I L Il GG 6 $1 z-s | LS Zs S01 Zs Ig SOL‘6I fsrouTMeXgy pue sSiex0o'T 
0-601\ 9-08 | — — | #-02 | 0-1¢ | 0-1¢ | @-19 | w8t | St | FST 
OL § = eee S S 9 81 II L 8s | LS ZL 86 09 se VO0'LI ‘+ Srayuey, sue ArOISOPT 
FFL | 2:06 | 8-6 | 9-6 | 6-68 | 0-42 | F-FE | 9-IL | 89T | 9ST | GAT , 
+S SI z L 6% 91 G3 oS Sze | ¢¢ L9 9-¢ | 19 Sst‘t | 90Z zoe PLE Speer. |*! a om SIOAPO NM 
£99 | 6-68 | 6-6 | 6-8 | 6-88 | 4-92 |-4-96 | BTL | FE | 9EL | SST : . 
€% 8 I I 8 6 6 SZ 1g 8% 8% ¢-9 | ZL L8¥ ose 691 181 g96‘ss *y -oqe ‘stadie A ‘siopurM 
8-79 | 8401-6 | 8-6 | 8-9F | O-LE | 8-48 | 8-79] OLE | GFT | 46T : 
L § 1 I S 7 € L 61 L Zl 9-01 | 901 | Zor sol L¥ 19 SLV‘OL e as ts sra]qnoqd 
$19 | G-Fo) 8-LE | €-G | E-88 | ¢-Le | F-Sh | G-69 | S4E | 440 | GAT 
SE 1 I g bare 8I 9% ve oor | LF 6S Patel LL1. ese 1LS 69% 908 ezo'ls “Is siaoatg_pue siouujds 
¢-48 | -@o | — | 9-9 [| 1T-68 | 6-242 | 4-Fe | 2-84] 240 | SSE | 608 Sfojue] survag "072 
LY Zl — _|8§ 1Z SI LI (aa S6 SF og ¥-SI | SOL | 928 LES 06 L¥Z SSL ‘preg ‘{SIOMOTIIM ‘SIepfooH 
4:84 | 2-78 | &-8 | 9-9 | 2-he | F-88| 0-28 | O-FL | LAE | TOL | 86 . 
sez | SL L Li FII | 98 GIL | #23 | 9ES | IF | S6Z | 9-8 | 6 oos‘s | 920‘s | 66r‘t | zze‘l | sze‘oss |" am * sdeyOM axel | 66E-0¢8 
6°06 | T-7@ | — | FIT | 2-82 | $-S% | 2-88 | 6-06 | 68I | SSI (| SAL SIeXeW SPoos 
8 § =e ra h z 8 91 6 L 8-s | 8s esl 88 SP OF ZLO'ST Joy}VIT PUe SIOYIOM JOqIeIT 
0°96 = a = 0-&T = 0:96 | 0-68 | 8d 9¢ 86 i iene oe ake Ms Se otek 
z — — aap ales € 9 z F 6-¢ | 98 IZ ye 9¢ Ir res‘6l ‘snyereddy [eo} 00 
(Ste Up clon Leste Gis (spe (ene ame Hore (9) (4) (9) (¢) (F) (g) (2) (I) 
fe) o0) rs x = Fe) 
as¥lo2 lop tut fi Plt |S [ed | as | B [eek] se] & 3 @ = 
ase) oe | eo | Fe iS @ 4 A. 3 se ISaa| Sg 3 s 5 a 
Sue) sed | @& 1 8B 3 8 2 8 ee &, % Fa5a| ag Ei = B % 
see| fe 1826/2818 13] F | « ; ‘ae| Se 1 2 : 
i= eal IO le i rt aed i Bb ochre, al ee ; Ne fen Ah Wie 
—-O8) +8 | oe | ae S a g EEG ee = 
Qae| 2B | = Ls i 2 Py oa] to = (1261! 
ote a 8 og =I n E 3 ay > aS snsua)) 
=o ® . ey (e) a g a s1eo 
OB, ; ng B Fe ee "* Sb poke ‘WAHLOW 
2B se) ay) oe sa] eula,y 40 
g: ; > Caio poMOpI AA NOIL¥an99Q 
ine + pue 
E i es asus Jo 
"(sexes y10q) “AML WIOW JURyAy a= Jequinn 
qyeaq 1e sesy jeqoy, pue syywoqg | FA 























‘ALITILUAY AGNV SHIYIG ALVWILIOATIT 








“panujjuori—|Z6I ‘NOILVdN900 S MAHLOW AM GAIMISSVIO SINVAN] ALVWILIOSTIT SO ALITVINO]. UNV ALITILMA ALVAILIONTI[— I aiay 


CXXXI1X 


“IZ6I UL paio}SIs01 SYIIIG JO JaquINU oY} Pad 0} Se poyTpour Os dre Inq ‘sasodind ssuernsul yIeeYy OF pasn asoy} se J9qj}0 
qove 0} sonviaures ay} 1eaq sdnoig o8e [eraAas ay} IOJ $9}e1 OUT, 
‘suotjewmtxoidde se Ajuo papiesor aq ySnul YoryA ‘saqzer asoxT, 


$ if Axenjoy JuoururVA0y ay} Aq pasn asoy} UO paseq aie 
: yy, INSHRYS S,[e1ouay Iensisey 943 Jo OF] ased gas) 9oUeINSUT YIeeZ{ [euoTyeN jo osodind oy} 10F yWeeH yO Aa}STUT oy} pue 
Moeceaecn reese te peer se Mines a ed pea edonedusse [e1oAes 94} Ul dnord ase Yors 7e 97eI API A9J 9JLUIT}LSI][I OY} JI PolIM9VO VARY P[NOM YOIYM aSOY} 1 SY}IIG poyepNoypeo ay], y 



























































TT TE OE A RS A A ES SEL ER EE LSE EE AE LE PS RR CS RT CS SE CF 
SIOYIOM PETTAS 1 
2 4 -uQ, Shoouel[eostY pue ‘sio 
— — o. j : 6 A é — 5 . 3 é — 0 : “FZ : -6L4 691 OFT IT6L ea 
oy en ed ae ie ys t= foetal et Mr a ehh eco higi ele. jor |e. | at. | ze. |o-ze| zz | 16 103 | 98 Stl | 9I1'6 SBISS “SIFUSIAN SUI0EL BUY UL | Toe 
— | | 2:48] F-48) — | Fhe) 2-81) F- 28) £81) F-2e] e-eeL| 87g | see | — | — | I-IP | 2-28 | $-89| 9-89 | 092 | ree | £22 tg **sxa}10g *oqa ‘at0g ‘auog ‘Sey | Fog 
aCe) ee a ee ome tb tat ett" eee ¥ 9 rope) Det i! 9 g g 61 |-9 El | 0-63 | 183 | 92 GL + | 9% Ly 0v0 
. : . . : . : . ; . . . : 98 | 8-88 | g-98 | OLE | TOL | T6r ss 
e-ore |T It Jee | ir yin le rile z la le la |i) |e) Lh ler | oe. | 6 | OP LAS, | See ppehen| res ge Sig eve ay tee L68'96 sieqoed pue uswMomesnoqareMm | 6-046 
Sea : "98 | £9 | 8-9 | 9-09 | 6-47 | o-FF | T-84] 988 | Fr ‘ a er omze 
ze |— |e i al as su a or re ad es tL ze ¢ 9 eo | 3h | Ge | #9 | 861 2) AS 0-36 | ZFS | POL | 948 | 90F | OLb | FIF‘LZ lin oy Sa 
cori era | : <2 So eo : ‘BP | 9-8 | 6-8F | 8-98 | 9-TF | F-F9 | OST |-k ‘ as Axpune 
ote ped ie +g a See aes 7 =i ap ler | ze. |e 9 oe |oz |6z |sr |ozt | zr |zs |e-zt| ert | cor | 669 | zee | coe | ovo'rs eee eer S18 
= | FF | 4-46) 0-08) T-e | £-ar| 3-9 | 8-6 | — | F-91] 9-89 | 6-29 | F-9e | 9-T | 9-T | 9-12 | 8-47 | 0-48 | 2-77 | Ter | ost | Ber sso | pgp at BSE eee sassayem | 916 
ees oF SF Gt | of I ge Tse hee cht I mol is «619 6} 6z 66 6 so (ley 6 i-st! gst | ete | ero eo a as 
(6g) (8) (46) (96) (9a) (7e) £6) (ee) (ta) (oa) (et) (st) (ar) (gt) (92) =) en) at) sor) )—is(8)sisi)s@)S) (¥) é 
> 





qs 


“a 


i > 


£ 


% 
- 
sm ore 
& 
wmete d 
“ 
e 
‘ 
Wine 
Aa 


ee 


‘ : -_ 
ee: 
ar # wy 
e. . 
+ a? +. * A 
~< + adel ——=. 0 
74s 7. . 
he: ga>——_ ode 
he .* * 
ee 
ad “caine . 
“=e + enw Va q 


aay ery vs 
% 
‘ - i) 
’ “ : 
i ty- + 
od 
: i 
‘ 
wee are) we 
a ‘wre -«@ five - 
f ss 
. " “ 
4 “%, < 
’ 7 Aas 2 
a , =~ 
Min ‘ - 
—_ J 4 
t 4 7 9 r 
He ; 
* ‘ 
meas ~~ by 






a: bad is’. aad 
‘4 
: ‘ 
* é 
Toe 
ey ‘. “o> dagh! 
a ae. 
i ri 
' 
“4 
“aS, Y" 
ee anes eres 
And > aap 
+ 


ak) | 


Pe * 


ABSTRACTS 


DEATHS OF MALES | 


in Several Occupations, 1921-23, classified by 
Age and Cause. 


The numbers in brackets after the title of each occupation or occupational group 
are the code numbers of the occupations comprised therein. In cases where only the 
workers in certain industries are concerned, both occupation and industry code numbers 
re given. The occupation code number is preceded by the word ‘‘ Occ.”, and the industry 


code number by the word ‘‘Ind.’’ The full list of occupations will be found in Table A. 








International List numbers of the causes of death included under the titles shown 


in these abstracts. 























International International 
Cause of Death. List No. Cause of Death. List No. 
Influenza .. Les we Ot ors 11 Bronchitis .. AS ro ve me 99 
Respiratory tuberculosis .. Pr We 31 Pneumonia .. .: +: -- . 100, 101 
Other tuberculosis .. = 4 Bs — 32-37, ; Chronic interstitial pneumonia .. oF 107A 
q Other diseases of respiratory system ..| 97, 98, 102-106, 
Syphilis, &c.— 1078, 107c 
Syphilis .. tle ah ae as 38 
eel : weet ; a Ulcer of stomach .. Ae mye ee Illa 
Ulcer of duodenum ar Me a 111s 
oy if m — zi Salat Appendicitis By A 5s ae, 117 
cancer, all sites— Hernia oe HE ar He of 118a 
Skin & yt ¥ a iy 48 Intestinal obstruction ae He aa 118B 
Lip {3 1p fe ra any 43 pt. Cirrhosis of liver .. an a ne 122 
Tongue .. ie . “ae af 43 pt. Other diseases of digestive system er} 2108-110, 212=h16 
sophagus he i i o 44 pt. 119-121, 123-127 
tomach (including pylorus) .. e. 44 pt. 
0 her sites es *s . ..| 43 pt., 44 pt., 45, | Acute nephritis .. e re f 128 
47, 49 Chronic nephritis .. Pp “ *: 129 
‘hronic Pbanatet, &c., gout .. ey: 52 Diseases of the prostate .. $2 fe 135 
jiabetes .. bn -_ ea aa 57 Other genito-urinary diseases .. ..| 130-134, 136, 142 
Meee ea © i eee eg, 66 
erebral hemorrhage, &c. & =: 74, 754 
Other diseases of nervous system s-|eJO 0271, 73y FSB, Old age Se s as ee 33 164 
. 77-86 Suicide Mies igt AMV AS facets ip aks 165-174 
Valvular disease ofheart .. .. —.. 90 (1-4) HE BOR ie on pt ea a eae amar eg SE 
Other heart disease Pes 1 © 55.18 97 go: 60° (5-8) 201-203 
rio-sclerosis .. Ee a re 91B 
Uther diseases of circulatory system .. 91c-96 Other causes os a =i ar a 








1921-23. 
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MORTALITY OF MALES IN SEVERAL OCCUPATIONS, 1921-23. 
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MORTALITY OF MALES IN SEVERAL OCCUPATIONS, 1921-23. 
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APPENDIX A. 


Meruops or Sratine SocraL AND OCCUPATIONAL Mortatiry EMPLOYED IN 
THIS REPORT. 


For the detailed study of social and occupational mortality there is fortunately no 
need to discuss the method to be employed, which is evidently that of studying the age 
group mortalities recorded for the different causes. In practice, however, some method 
of summarizing this very copious material is found to be required, owing to the difficulty 
of assimilating and retaining the amount of detail provided by the rates referred to in 
such manner as to make them of practical use for the purpose of instituting the comparisons 
desired. And when summarizing is undertaken two types of question arise—(1) as to the 
material to be summarized, and (2) as to the method of summarization. 

Two minor changes have been made in determining the summarized mortalities 
employed in the present supplement, one affecting the material summarized, and the 
other the method of summarization ; while extensive use has been made of an alternative, 
in the shape of the ratio of “ actual ” to expected deaths, to the form of summary (compara- 
tive mortality figure) chiefly employed. 

The change in regard to material summarized is one which can only exceptionally 
(as mn the case of barristers, discussed on page xci) be of any serious consequence. 
Whereas hitherto mortality at ages 25-65 alone has been used in calculating the U.M.F., 
that for ages 20-25 also is now taken into consideration. This has been done in the 
belief that the average worker has at the age of 20 been sufficiently long subjected to 
the environmental influences of his occupation to make definite influence upon his 
mortality possible. Freedom to make the change was afforded by the fact that con- 
siderations of continuity, which might otherwise have forbidden it, were ruled out by the 
changes in occupational classification made in the 1921 census (see page v). 

Uhe change in the method of summarizing the age group mortalities in the C.M.F. 
(and the same procedure is applied in obtaining the “ ratio of actual to expected deaths ”’) 
is of more general importance. The populatio nemployed as the standard of comparison 
is not, as formerly, that of all males, but that of occupied and retired civilian males (7.e., 
males engaged in or retired from a civilian occupation). 

The reason for this change, the effect of which is by no means negligible, is that the 
population in each occupation dealt with consists of occupied and retired civilians alone, 
and it is therefore appropriate that the standard of comparison should be similar. Entry 
into any occupation implies a certain rough test of health—the imbecile and the bedridden 
invalid do not become occupied. This “ weeding-out” process results in an excess of 
mortality for the never occupied at all ages up to 55, but declining with advance of age 
from a maximum of 232 per cent. at 16-20 to 8 per cent. at 45-55, after which other con- 
siderations dominate the comparison (Table a). The situation was complicated in 1921 
by the inclusion amongst the numbers enumerated of many “ ex-service *” men who had 

never followed any civilian occupation before enlistment and whose health on discharge 
from military service during or after the war had prevented their doing so then. Naturally, 
the mortality rates of this war wreckage were very high, but their potential rates in time 
of peace would have been low, as they had all been accepted as physically fit for service. 
They are dealt with in Table a just as ex-service men would have to be in ordinary times 
of peace, by deducting them like all other occupied and retired males from the all males 
total in order to obtain the number of the “never occupied ’—those for whom there is 
no record in census and death registers of present or past occupation. 

The “ occupied and retired” of Table a (col. B) differ from those tabulated on page 2 
of the Abstracts (col. D), who form the standard for occupational mortality com- 
parison, i including occupied .and retired non-civilians (Table d). These, like the 
corresponding civilians, must evidently be deducted from the “all males’ total to arrive 
at the “never occupied ” (col. C), but it seems best, in dealing with the mortality of 
civilian occupations, to use the total civilian mortality experience as standard, excluding 
non-Civilian experience as based on selected lives and subject to special risks not applying 
to the civilian populations under consideration. 

The “ occupied and retired non-civilians ’’ in Table d include only men for whom 
there was no record of any civil occupation, all other “ ex-service *” men being classed to 
the civil occupation followed before or after military service. As the mortality of war 
invalids must have been high amongst these previously occupied men as well as amongst 
those without record of civil occupation all the occupational rates quoted are subject to 
slight discount as bemg somewhat increased from this cause. But the records permitted 
of no other course than that followed, and the effect of this factor upon the mortality 
of any occupation during 1921-23 must be slight. 
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After the age of 55 other considerations than selection of the physically and mentally 
fit for occupation, which no doubt play a part at earlier ages also, dominate the comparison. 


Statement on the census schedules of the former occupation of retired males tends 
to be omitted as life advances, whereas in death registration statement of occupation can 
nearly always be obtained. The result is that in old age the population returned as 
occupied or retired is too small to correspond with the deaths similarly returned, so that the 
mortality of occupations is exaggerated, and that of the never occupied correspondingly 
understated. Butas this source of error applies to each occupation individually in greater 
or less degree, as well as to the total occupied and retired, comparison of the more or less 
overstated mortality returned in old age for any occupation with the correctly stated 
mortality returned at the same age for all males jointly, exaggerates the mortality, at 
this time of life, of every occupation dealt with. 


TABLE a.—Mortality in relation to Statement of Occupation. 
Death-rates per 100,000 living at various Ages m 1921-23. 
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Age. Males. Males Males Males 
: . | (Code Nos. F 
(including 990. 991 (excluding ; 
those dealt 4 those dealt A. es ay: 
aa and X). ee: 
with in with in 
Table d). Table d). 
16— oh oh £3; 288 | 245 956 247 1,000 3,319 858 
20— sof _ <p 369 354 968 352 1,000 2,623 954. 
25— ick ste - 419 411 980 399 1,000 2,339 952 
35— coe sae “fh 658 653 1,087 639 1,000 1,652 971 
45 — he ee fi 1,170 1,169 1,260 1,156 1,000 1,077 988 
55— ee: 4 be 2,549 2,584 1,306 2,572 1,000 512 1,009 
65— sf cif at 4,792 5,006 1,210 4,991 1,000 253 1,042 
70 and over ss bac! ty 13,620 1,194 13,586 1,000 107 1,220 














Deaths at Rates A and D amongst Occupied and Retvred Civilian Males. 





Deaths up to and 
Deaths up to and including each Age, 


Deaths at Rates. including each Age. | taking those at Rates 








Years 
Age. of A as 1,000. 
Life. pO Me Ft 48 Ee 
D D 

A. (Recorded A. (Recorded A. | LB? 

Deaths). Deaths). 
20— Mt a: ...| 4,022,073 14,841 14,151 14,841 14,151 1,000 | 954 
25— ae fed ...| 7,542,300 31,602 30,111 46,443 44,262 1,000 . 953 
35— ix phe ...| 7,274,280 47,865 46,495 94,308 90,757 1,000 962 
45— a3 a ...| 6,262,878 73,276 72,408 167,584 163,165 1,000 974 
55— bed “ax ...| 4,018,049 | 102,293 103,219 269,877 266,384 1,000 987 
65— a cae ...| 1,262,496 60,499 63,017 330,376 329,401 1,000 997 
70 and over 7 ...| 1,255,659 | 139,855 170,589 470,231 499,990 1,000 1,063 





It will be seen that the large excess of mortality naturally recorded for the “ never 
occupied ” in early Jife gradually decreases as age advances until at 55-65 it is replaced 
by fictitious excess for the occupied, which rapidly increases as age further advances. 

__ For this reason the mortality of all males at all ages forms an unsuitable measure 
with which to compare that of any category of occupied and retired males at all ages. 
_For, as shown by the lower portion of Table a, the aggregate mortality up to any 
period of life of the total occupied and retired civilian population, which, of course, represents 
the average for, and so typifies, all the occupations dealt with, is in fairly close agreement 
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with, but a little lower than, that for all males up to age 70, at which the correspondence is very 
close indeed, but when ages over 70 are included a large difference suddenly arises. Mortality 
at all ages over 20 comes out 6-3 per cent. higher, when the deaths at 70 and over are calcu- 
lated at the exaggerated rates applying to these ages in the records of the occupied and 
retired, than when calculated at the undistorted rates applying to the total population. 
But it is the rates typified by those marked PD in the table, distorted in a degree varying 
much, no doubt, with the occupation, which have to be used in calculating occupational mor- 
tality. Hence, if the mortality at all ages over 20 of any occupation is calculated, it must tend, 
on comparison with the corresponding mortality for all males, to be overstated to an extent 
amounting on average to about 6-3 percent. If, on the other hand, comparison is restricted 
to ages 20-65 (see page 124), as in the present report, but is made with the experience for 
all males of like age, occupational mortality tends to be understated to an average extent 
of 1-3 per cent., owing to the fact that a population, physically selected to some extent 
by the very fact of employment, is being unjustifiably compared with a standard to 
which that selection does not apply. 

This source of error disappears, so far as the general tendency is concerned, when, as in 
the present report, comparative mortality figures, and ratios of actual to expected deaths, 
are based on the mortality experience of occupied and retired civilians, and not of all males 
—i.e., when the standard population employed in calculating the C.M.F. (comparative 
mortality figure) is that which would yield 1,000 deaths at the mortality rates, not for all 
males, but for all occupied and retired civilians, and when the “ expected” deaths are 
those which would have occurred at the same rates. But when, as in previous reports, 
the rates applying to all males are used for these calculations, occupational mortality is 
understated if, at the ages taken into account, these rates yield a larger aggregate number 
of deaths than the rates for occupied and retired civilians, and overstated if they yield 
a smaller number. In the present report the C.M.F. is a standardized mortality rate, at 
ages 20-65 jointly, derived from a sample of the occupied and retired civilian population 
at these ages in 1921 having the age distribution of this population and of such a size 
as to yield, at the mortality rates recorded for this population during 1921-23, exactly 
1,000 deaths. Each occupational C.M.F. is therefore greater or less than the occupational 
average in proportion as it 1s more or less than 1,000. 

The standard population now used numbers 109,296, of whom 15,099 are aged from 
20 to 25, 28,313 from 25 to 35, 27,308 from 35 to 45, 23,511 from 45 to 55, and 15,065 from 
55 to 65. If these numbers had been so chosen as to yield 1,000 deaths at the slightly 
higher mortality rates for all males their total would have been 108,444, and the deaths 
at rates comparable with those of the occupations 987, the difference between this figure 
and 1,000 representing the average extent to which the C.M.F. calculated by the old method 
would have understated occupational mortality. The difference may probably be regarded. 
as one of point of view, but it is more convenient in practice to represent the average occu- 
pational mortality as 1,000 than as 987. The case is similar with the ratio of actual to 
expected deaths. This also understates occupational mortality, when the expected deaths 
are calculated at the rates for all males, if at the ages taken into account the total mortality 
of all males is greater than that of the occupied and retired, and overstates it if the all 
males mortality is less. For in the first case the standard with which the actual deaths 
are compared is too high, and therefore the ratio too low, and in the second case the standard 
of comparison is too low, and the resultant ratio too high. Hence, if the ages compared 
are restricted to 20-65, at which the mortality of occupied and retired civilians is 1-3 per 
cent. below that of all males (Table a) the ‘‘ expected’ deaths calculated are in excess of 
those to be expected at rates applicable to occupations, and mortality is slightly under- 
stated in consequence. But if all ages are brought into the comparison the “ expected ” 
deaths calculated fall short of those to be expected of the occupied and retired civilian 
population in the proportion 1,000 : 1,063, and comparison of the actual deaths with this 
low standard considerably overstates occupational mortality. Occupational mortality © 
rates in general being subject to a prejudiced error (overstatement in old age) from which 
the rates for all males are free, the standard by which to measure the mortalities of 
particular occupations must embody the same error in average degree if all alike are not 
to be subject to distortion, in this case overstatement by comparison with too low a 
standard. 

The difference in the results derived from the application of the mortality rates for all 
males to the occupational populations at all ages and at ages up to 65 is well exemplified 
by Table III of the Report for 1910-12. This table compares the actual deaths in each 
occupation with those which would have occurred had it been subject to the rate of mortality 
experienced by all males. The latter are calculated (a) at all ages over 15 and (6) at ages 
25-65 only. Comparison of the ratios of the actual deaths to the numbers resulting from 
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these two calculations shows that those yielded by basis (a) are nearly always in excess, and 
frequently in large excess, of those resulting from basis (6). A few illustrations may be 
given: Farmers (a) 80-4, (6) 63-1; Agricultural labourers (a) 76-4, (b) 59-0 ; Gamekeepers 
(a) 87-6, (b) 60-6; Clergymen, priests, ministers (a) 75-1, (b) 59-7; Coal miners (a) 103-4, 
(b) 91-2; Cotton manufacture (a) 115-8, (6) 100-8 ; Wool, worsted manufacture, (a) 118-7, 
() 102-0 ; and textile dyers, finishers, &c. (a) 119-6, (b) 107-2. In the ratios marked (a) the 
actual deaths yielding the overstated (Table a) occupational mortality at ages 65 and upwards 
are compared with the deaths yielded by the undistorted general death-rate at each age. 
The result is naturally to increase this ratio (actual deaths per cent. of calculated) beyond 
that representing the facts, in proportion to (1) the excess of the occupational mortality 
at 65 and upwards, due to the defect in the population discussed above, and (2) the weight 
or relative importance of this aged population in determining the general adult death- 
rate. 

The mortality records in 1921-23 of two of the occupations quoted above* are analysed 
in Table b to show why the ratios derived from basis (a) are so much higher than those 
from basis (>) while a third occupation, barmen, which yields the opposite result, is similarly 
dealt with. | 

The proportion of agricultural labourers at ages 70 and upwards, 57,356 per million, 
is relatively high, and the weight attaching to their mortality correspondingly great. This 
mortality moreover is relatively high, amounting to 121 per cent. of that for all males, 
whereas at lower ages the corresponding ratios range from 59 to 83 per cent. of the all males 
rates. Consequently by taking these late deaths into account we add to the aggregate 
of preceding mortality a relatively high rate with a high weight attaching to it, the result 
being to send the ratio of actual to calculated deaths suddenly up, from 69 per cent. at 
ages 16-70, to 90. Consideration of the last column of the table shows that this figure is 
quite too high to represent the general facts for agricultural labourers. 

The 21 per cent. excess of recorded deaths of agricultural labourers at 70- over those 
calculated at the rate for all males happens to be much the same as that of 22 per cent. for 
occupied and retired civilians in general (Table a), and on page 7, accordingly, where the 
latter rates are taken as standard, agricultural labourers’ ratio at this age is 100. But at all 
earlier ages their rates are much below this standard, ranging as they do from 63 to 87 per 
cent. of it. As it may be presumed that this advantage is not in fact wholly lost in old age, 
the apparent equality recorded for these workers with other occupations seems to imply for 
them overstatement of mortality in old age in special degree. This indeed is to be expected, 
having regard to the origin of the overstatement in general. 

Omission of statement of former occupation on the census schedules may be expected 
to increase down the social scale, and we find accordingly that the margin by which the 
mortality of Class V. exceeds that of Class I., after decreasing with advancing age from 
I11 per cent. at 16-20 to 17 per cent. at 65-70, suddenly increases at 70- to 40 per cent. 
(Diag. 1). This sudden reversal of the tendency for class mortalities to approximate, as 
the age approaches at which all must die, is presumably due to greater overstatement of 
mortality for Class V. than for Class I. as the result of more understatement in old age of 
the numbers retired from Class V. occupations. ; 

The next occupation in Table 6, the clergy, shows that inclusion of the higher ages 
in the comparison may lead to overstatement of relative mortality even where there is 
reason to suppose that the occupational mortality at these ages is little overstated. In 
this case, such an assumption is intrinsically probable. It is very unlikely that the name 
of a retired clergyman would be entered on a census schedule without record of his former 
occupation. And there is evidence in the returns that this is so. At ages under 70 the 
ratios of clerical to total mortality on the all males basis in Table } are in close agree- 
ment with those on the occupied and retired basis on page 78, the greatest difference being 
between 83 per cent. on the latter basis, and 87 on the former, at 65-70. But at 70 and 
over the ratio on the occupied and retired basis falls to 74, and that on the all males basis 
rises to 90 per cent. Presumably, the ratio on the all males basis rises from 87 to 90, 
because in old age the mortality of all sections of the population tends towards equality. 
The ratio on the occupied and retired basis falls from 83 to 74, because of the overstatement 
of mortality at these ages in other occupations. So the sudden increase of the difference 
from 83-87 to 74-90 implies that this overstatement is less for the clergy than for other 
people. Relatively, at least, it may be taken not to exist. But although this late 





* Neither the agricultural labourers nor the clergy in Table 6 are precisely the same as in 1910-12, for 
the former now include shepherds, excluded before, and the latter are restricted to the Church of England, 
whereas the clergy of 1910-12 included all denominations. This group has now been divided into three, and 
its largest component, the Anglican clergy, selected to represent the former composite group, but neither of 
these changes of occupational classification can materially affect the question discussed. 
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mortality is not overstated for the clergy, its addition to the reckoning leads to sudden 
and unreasonable increase of their proportionate mortality, from 60 per cent. of average 
at 25-65 (467/775) to 79 per cent. (1685/2139) at all ages over 16. This is due entirely to the 
extraordinary weight attaching to the higher age groups in this occupation. Whereas 
3-55 per cent. of the occupied and retired as a whole are over 70 years of age, this pro- 
portion rises for the clergy to over 13 per cent. The sudden rise with age from 60 to 79 


TaBLE b.—Oomparison of the cumulative effect throughout lite of the Mortality actually 
experienced in certain Occupations in 1921-23 with that which would have resulted at the 
Rates applying to the General Male Population. 
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Mora ee mee 
Male Calculated| Re- corded 
Years of | Age Dis- |populati Deaths at | corded | Deaths 
: ee pulation j ° Re- 
Age. Life. tribution. foregoing | Deaths. | per cent. 
(per R € Cal Cal corded 
100.000 ates. of Cal- al- Re- aitaed 
living). culated. | culated. | corded Be Cal- ; 
culated. 
5. Agricultural Labourers. 
16— ... 33.) °V 205,525 159,276 288 736 437 59 736 437 59 
20— ... vp 196,947 122,763 369 727 605 83 1,463 1,042 7A 
25— ... ...| 278,406 173,540 419 1,167 947 81 2,630 1,989 76 
35— ... ...| 252,903 157,642 658 1,664 1,053 63 4,294 3,042 71 
45— ... ...| 243,096 151,529 1,170 2,844 1,775 62 7,138 4,817 67 
55—... ...| 206,295 128,590 2,549 5,208 3,563 68 12,396 8,380 68 
65— ... Be 5 79,098 49,304 4,792 3,790 2,870 76 16,186 | 11,250 69 
70 and over...) 92,016} 57,356] 11,138 | 10,249 | 12,444 | 121 | 26,435 | 23,694) 90 
All Ages over | 1,604,286 | 1,000,000 at; 26,435 | 23,694 | 90 a i) = 
16 | 
134. Clergymen (Anglican Church). 
16— ... ae — — 288 — — —— — — — 
20— ... oe 210 2,886 369 y — — 1 — = 
25—... Ae 7,578 104,152 419 32 15 47 33 15 45 
35— ... Se 14,166 194,698 658 93 56 60 126 71 56 
45— ... a 17,427 239,517 1,170 204 1138 55 330 184 56 
55— ... &. 17,472 240,135 2,549 445 283 64 175 467 60 
65— ... Aas 6,414 88,154 4,792 307 267 87 1,082 734 68 
70 and over ... 9,492 130,458 11,138 1,057 951 90 2,139 1,685 79 
All Ages over 72,759 | 1,000,000 — 2,139 1,685 79 we = ee 
16 mit 
158. Barmen. 
16— ... a 7,311 131,382 288 21 21 100 21 21 100 
20— ... ee 9,639 173,217 369 36 51 | 142 57 ON NT 
25— ... Re 15,141 272,090 419 63 100 | 159 120 Liz. i, 143 
35— ... 2.8 11,223 201,682 658 74 180 | 243 194 3b2 | 48! 
45— ... ea 7,284 130,897 1,170 85 176 | 207 279 528 189 
55— ... wae 3,513 63,130 2,549 90 159 177 369 687 186 
ie 966 | 17,359 | 4,792 46 59 | 128 A15 746 | 180 
70 and over ... 570 10,243 | 11,138 63 59 94 478 805 168 
All Ages over 55,647 | 1,000,000 ~- 478 805 | 168 — — —- 
16 
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per cent., even when the correct mortality of clergymen is compared with the correct 
mortality of all males, shows that there is much to be said for restricting comparison to 
ages under 65, even apart from the general overstatement of occupational mortality at 
higher ages. | 

Inclusion of the high and inevitable mortality of old age, which has weight in pro- 
portion to the healthimess of occupations during working life, must tend towards the 
levelling of all occupational mortality rates, by mereasing most those of the healthiest 


occupations. 
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Age ultimately triumphs over hygiene, and if we wish to measure the effects of hygiene, 
we can do so better where they are not swamped by those of age. It was presumably 
this consideration which led Dr. Farr, in the Supplement to the Thirty-fifth Report 
(Table 63), to indicate the period of life between 25 and 65 years of age as that in which 
‘* the influence of profession is most felt,” so that from that date summarization of occupa- 
tional mortalities has been restricted to these ages, except for the new alternative age basis 
in Table II. of the Report for 1910-12 and for inclusion of 20-25 in the present report. 
However this may be, restriction to ages under 65 had also incidentally the salutary result 
of eliminating the effects of occupational mortality overstatement at higher ages. 

The third occupation dealt with in Table 6, that of barman, is included to illustrate 
the few cases in which the ratio of recorded to calculated deaths is decreased by addition 
of those at ages over 65. In this case mortality is excessive at 35-65, and moderate 
amongst the few who survive the latter age. Moderately low mortality, with little weight 
attached, adds comparatively few recorded deaths at ages over 65 to those in earlier life, 
and consequently the proportion to the calculated total is less when these ages are taken 
into account. ‘This result is evidently more likely to occur with occupations in which the 
advanced ages have low weight, generally as the result of high mortality earlier in life, 
and we find accordingly that the instances of its occurrence in Table III of the Report 
for 1910-12 are chiefly found towards the end of the table, where mortalities are highest. 

The most notable of these are :— Percentage of Actual to 

Expected Deaths. 
Ages 15 and Ages 25-65. 


upwards. 
Barmen .. r. sf a 8 my 201-6 243-3 
Costermongers, Hawkers. . ef fe a 161-0 186-7 
Messengers, Porters and Watchmen .. 1% 119-7 142-9 
Dock Labourers .. oF ie He EY 132-5 143-1 
Tin Miners et ‘ ft # fe 189-8 200-0 


A few instances may now be given of the results of different bases of comparison of 
occupational mortalities during 1921-23 :— 


TABLE c.—Comparison of the Results of various Methods of stating the Mortality of certain 














Occupations. 
S Recorded Deaths per cent. of Deaths Comparative 
a calculated at Rates for Mortality 
eB Figure 
EE Occupied and (based on — 
as —— All Males. Retired Civilian Ages 20-65 
S Males. and Rates 
Ey ee Ee eee Occupied 
5 All Ages Ages All Ages Ages | and Retired 
5 over 16. | 20-65. | over 16. | 20-65. | C1vilians). 
(1) (2) (3) (4) (5) 
All Males ... 2 2 at acto OG 100 94 101 1,013 
All Occupied and Retired Civilians ...| 106 99 100 100 1,000 
Social ClassI ... nf +r my 91 82 84 82 812 
7 II * ae oe es) Seed 93 96 94 942 
Il eed 5: of Ok 94 96 95 951 
> ~ i ae a as Sa Pel C7 99 100 101 1,007 
= V = a oe fel” OLS 124 120 125 1,258 
l Farmers, &c.... ... At 3 Bn 85 67 77 67 674 
3°| “Farm Bailifig 9... - “2h ) Waar wee) Bel 54 85 54 526 
5 Agricultural Labourers, &e. —... ." 90 68 83 69 688 
16 Cement Workers, Lime Burners, &c. ... 85 71 81 72 717 
79 Carpenters...° ... ae me sh 94 83 87 84 ~ 843 
96 Platelayers > silk sia mt Maes al 106, 92 920 
108 Railway Signalmen mA a5 a 84. 63 79 63 622 
134 Clergymen (Anglican Church) ... gd 79 60 71 60 561 
151 Gamekeepers ie . ee 107 64 97 65 667 
18 Potters, &e. a oe ai dy wells £9 163 150 166 1,642 
20 China, &c., Kiln and Oyen Men ee 169 180 167 183 1,830 
38 File Cutters +1 oak vie se 176 182) + 164 , 182 1,851 
40a | Cutlery Grinders ... i i a eal 324. 272 330 3,295 
16:43) SeOMOROR OT CE. 3; uae ua a 149 133 150 1,510 
10] Brush Makers os Sy 5: Ped 123 125 113 126 ~~ Sige 
137 Barristers ... _ ik iS re 103 106 93 107 sl fe § 
153 Barmen ... a *. ave 168 192 167 196 1,955 
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Occupied and retired civilians as a whole show slight advantage (1 per cent.) when 
comparison on the basis of the all males rates is restricted to ages 20-65, as the result of 
exclusion of the unfit from occupation. But when all ages are taken into account the over- 
statement of mortality for the occupied at the higher ages converts this advantage into a 
disadvantage of 6 per cent., as already seen in Table a. This increase of mortality when all 
ages are taken into account, (using the mortality rates for all males), applies to each of the 
social classes. In fact Class I, which includes only about 2 per cent. of the occupied popu- 
lation, is the only one to record a death-rate below the general average on this basis of com- 
parison, a fact which of course suffices to demonstrate the unsuitability of the basis. The 
excess of the ratio in col. 1 over that in col. 2 is greatest for Classes I and II and least for 
Class V, as is to be expected in view of the instances of reversal of this excess already dis- 
cussed amongst occupations of high mortality. And as between cols. 3 and 4 such reversal 
actually occurs for Classes IV and V. 

The first nine occupations in the table have been selected as instances of large difference 
between the ratios applying to mortality at all ages over 16 (col. 1) and at ages 20-65 (col. 2). 


All these are occupations of low mortality during the working period of life, and in each case | 


the effect of taking the overstated occupational mortality at ages over 65 into consideration is 
to increase the ratio and so produce a result showing the occupation in a much less favour- 
able light. This unfortunate result is in all cases lessened, often very considerably, in col.3, 
by the use as standard of the mortality rates for the occupied and retired, which share in 
average degree the overstatement applying in varying degree to the occupational rates at 
the higher ages. But restriction of the ages taken into consideration, so as to exclude those 
over 65, which are so liable to overstatement of mortality and so little influenced by environ- 
mental conditions, has still greater effect. Indeed, when the ages subject to overstatement 
are excluded the result is much the same whichever rates are used as standard. This is to be 
expected in view of the close similarity between the results of applying the two sets of rates 
to all occupied and retired civilians at ages 20-65 (Table «). But when all ages are taken into 
consideration the ratios obtained are higher if comparison is made by using the approxi- 
mately correct rates for all males than if it is made by means of the overstated rates for the 
occupied and retired,for in the former case we are comparing overstated recorded mortality 
with correctly estimated expected mortality, and in the latter case we are comparing 
this overstated mortality with expected mortality estimated on a basis allowing for 


average overstatement, and so more fairly comparable with the recorded mortality. © 


It is clear therefore that if all ages are to be taken into account the mortality used as 
standard should be that for occupied and retired civilians, and it has been seen that if ages 
over 65 are excluded the results are much the same whichever rates are used. 

But though the difference is small, use of the rates for occupied and retired civilians 
is to some extent preferable as providing the fairer comparison, by excluding on both sides 
the high mortality (Table a) of the unemployable in early adult life. Thus whether all 
ages or only ages 20-65 are dealt with the rates used as a standard for comparison should 
be those for the occupied and retired, and the only question remaining is whether they 
should be applied to all ages (Table ¢, col. 3) or to ages 20-65 (col 4). 

In making this choice we may begin by considermg the case of the clergy in cols. 1 and 2. 
Theirs is a special case, and simpler than others, because the census returns of numbers 
living, as well as the deaths, may be assumed to be correct. The reason why their ratio is 
so much higher in col. 1 than in col. 2 (79 and 60) has already been seen in connexion with 
Table b. The increase caused by including ages over 65 represents the effect of the tendency 
of mortality at these ages to approximate for classes and occupations (Table B), as it does for 
different localities (town and country—Annual Report, 1911, Diag. III, and Statistical 
Review, 1922) Text, Diag. I), and for different eras (the modern reduction of mortality 
decreasing as life advances). Lower ratios in cols. 2 and 4 than in cols. 1 and 3, (apart from 
the cases of high mortality occupations represented by the eight samples in the lower section 
_ of the table) are therefore due partly, and in the exceptional case of the clergy entirely, to this 
cause. But in the ordinary case another factor contributes to the difference. Understate- 
ment of occupational population at ages over 65 (Table a) causes understatement of 
“ expected ” deaths, and so overstatement of the ratios in col. 1. In col. 3 this understate- 
ment of population is compensated for im proportion as it approaches the average by over- 
statement of mortality for occupied and retired civilians to a corresponding extent. So 
if we imagine a typical occupation, with exactly average understatement of senile population, 
the use of the rates for the occupied and retired exactly compensates for this understatement, 
and the difference between the ratios in cols. 3 and 4 is due to the same cause as that between 
the ratios for the clergy in cols. 1 and 2—relatively high mortality in old age. The line for 
occupied and retired civilians in Table ¢ may be taken as representing such a typical 
occupation, and as in its case mortality in old age is neither relatively high nor low, there is 
no difference between the ratios in cols. 3 and 4. It will be noticed that for Classes [-LI1, 
those of lowest mortality, and in which the approximation to average of senile mortality 
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therefore makes it relatively high, the ratios in col. 3 exceed those in col. 4, whereas for Classes 
IV and V, in which for the same reason senile mortality is relatively low, the ratios in col. 4 
exceed those in col. 3—substantially in the case of Class V. 

With these causes of difference between cols. 3 and 4 in mind, we may now proceed tc 
the choice between them. In the first place, understatement of population at the higher 
ages can only be correctly compensated for by use of the overstated occupational 
mortality (for all occupied and retired) in the typical case where such understatement is 
of exactly average extent, and such instances will be few, if they occur at all. This in itself 
forms an argument for ignoring the imperfect data for ages over 65. But there is another 
and perhaps stronger argument depending on the point of view from which these occupational 
comparisons are approached. We may wish to compare the total lifetime of men who 
are or have been clergymen, costermongers, é&c., in which case all ages must be taken into 
account, however defective the data in old age. But apart from the impossibility, in present 
circumstances, of making this comparison correctly, the question arises whether it is 
the comparison which it is most desirable to make. The standpoint of these reports has 
always been that it is desirable to bring out as clearly as possible the influence of occupation 
upon mortality at those ages at which it can be expected to be of importance, or, in Farr’s 
words, ‘* at which the influence of profession is most felt.” To do so it is evidently better to 
eliminate ages over 65, at which occupational mortality is not only incorrectly returned, 
but tends towards equality for all occupations, whatever their effects upon health. 

For both these reasons, then, preference must be given to the ratios in col. 4 over those 
in col. 3. A third reason, indeed, pointing in the same direction, has been referred to. To 
take account of the higher ages would constitute a new departure in the history of these 
reports introducing further elements of incomparability with earlier members of the series. 
This should be done only if on the merits the case for it is strong, as was the case for the new 
departure in 1921 in occupational classification. But if it be agreed that on the merits 
the case for a change of method, introducing the higher ages, is weak, considerations of 
continuity form a strong additional reason for continuing their exclusion. A slight change 
has, indeed, been made by including age 20-25, but the effect of this is so small as compared 
with that of the change in classification as to be inappreciable when made in conjunction 
with the latter, and many occupational risks must take effect at this as well as at later 
ages. Whether the change is desirable or not, its total effect is small, as can be seen from 
_ the number of deaths shown for this age in Table a. 

The ratios in col. 4, Table c, are given on pages 2-116 for each occupation group dealt 
with, and are compared with the comparative mortality figure calculated as above 
described by use of the same ages and mortalities. The correspondence is as a rule very 
close, showing that the method of standardization is of little moment so long as the ages 
and mortalities taken into account are similar. The C.M.F., used in these reports from that 
for 1880-82 onwards, summarises the age mortalities of the various occupations without 
varying the weights attaching to them, whereas the method represented by col. 4 varies 
these weights in accordance with the age distribution of the population dealt with. The 
choice between these procedures is largely a matter of personal taste, and is as a rule of little 
consequence. One practical advantage, however, of the ratios in col. 4 may be referred to. 
These are derived from mortality rates based on very large populations, whereas the C.M.F. 
is derived from occupational age mortality rates, based in some cases on very small popula- 
tions. Barristers have been included in Table ¢ as exemplifying the possible effects of this 
to an exceptional extent. The excess of their C.M.F., 1,171, over their col. 4 ratio of 
107 per cent. is entirely due to a very high rate of mortality at age 20-25, based on a single 
death. Had this one death not occurred their (.M.F. would have been 1,023 instead of 
1,171. This, however, is an extreme case, and generally speaking, the results of using the 
two methods are very much the same. ! 

And it may be argued that the same possibility of chance variation is introduced into 
the ratio of “ actual ” to “ expected ” deaths by the smallness of the population in which 
the actual deaths occur as is introduced into the standardized mortality by the smallness of 
the same population, from which are derived the age rates on which it (the C.M.F.) is based. 
But this argument only partially meets the case against the C.M.F. For the C.M.F. assigns 
average weight to an abnormal mortality rendered possible only by the subnormal proportion 
of barristers living at the age in question, 20-25. So even if one’s point of view prefers 
fixed weights in the summation of age mortalities it must be admitted that the method of 
varying weights possesses ay practical advantage where small populations are concerned; 
and the same consideration must apply to the comparatively small mortalities from separate 
causes, 

The latter eight occupations in Table ¢ illustrate the cases where, generally as the result 
of relatively high mortality at ages under 65, the ratio of “ actual” to “ expected ”’ deaths is 
lower if based on all ages than if senile mortality is excluded. These cases are typified by 


that of the barman, already considered in connexion with Table 6. It will be seen that they 
are all of high, as the other nine are of low, mortality. 
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APPENDIX B. 





Seamen, Merchant Service (census occupation numbers 733-7) have not been included amongst the 
occupational groups dealt with in the body of the report, because mortality rates calculated, as for other 
occupations, on census population and registered deaths are necessarily very incomplete, and so liable to be 
misleading. 

In 1921 rather less than two-thirds (an exceptionally high proportion) of the total of British seamen 
between 20 and 65 years of age, were included in the British census (page 128), the remainder being at sea 
or abroad, and similarly the deaths registered in this country necessarily exclude those occurring at sea or 
in foreign ports. It has, nevertheless, been customary in the past to collate these two sets of incomplete and 
independently varying figures and present the resultant mortalities in the same form as for other occupations. 
But as it was found that, notwithstanding warnings of the dubious value of the rates so derived, they were 
freely quoted and used as if of equal validity with other occupational returns, it seemed necessary on the 
present occasion either to abandon inclusion of this occupation altogether or to attempt by some means to 
obtain a more complete and trustworthy statement of its mortality. These alternatives were considered by 
a sub-committee of the Permanent Consultative Committee on Official Statistics, which had been consulted 
by the Board of Trade as to the statistical treatment of mortality in the mercantile marine. In a report, 
published in 1926,* this sub-committee recommended that the mortality of merchant seamen should again 
be dealt with in the present report, but on lines calculated to yield more trustworthy results than those 
previously followed. 

The scheme is described in the report.referred to, and its application may be followed in the tabular 
statement on page 128. Briefly, it aims at obtaining comprehensive figures for British seamen both as regards 
population and deaths. This can be done only by combining the census and registration data with the 
corresponding records of the Registrar-General of Shipping and Seamen. As these necessarily relate to the 
United Kingdom as a whole, the combined statistics perforce have the same reference. | 

The total population of seamen, ashore or afloat and at home or abroad, has been obtained by addition 
to the total recorded in the British census (which, of course, comprises only those, on shipboard or ashore, 
who passed the census night in this country or reached a British port the following day) of a count which 
had fortunately been taken of the number of seamen (excluding fishermen) of various ages employed on sea- 
going vessels, registered under Part I of the Merchant Shipping Act, 1894, and belonging to the British Islands, 
who were not included in the British census, being absent on 19th June, 1921. Unfortunately, no Irish census 
had been taken in 1921, so the numbers of seamen ashore in Ireland on census date are unknown. ‘This difficulty 
has been met, on the population side, by adding to the total absent on census date the total enumerated in 
the British Islands, Ireland excepted, so that the seamen of Great Britain are included whether ashore or 
afloat, but those of Ireland only if afloat; and as regards deaths, by corresponding treatment of the records, 
including all deaths of seamen at sea or abroad as reported by the Registrar-Genera lof Shipping and Seamen, 
and all registered in the British Isles elsewhere than in Ireland. In this way complete returns have been 
obtained for other parts of the British Isles, while for Ireland population and deaths alike refer only to men 
“on articles’’ at the time of census or of death. Ships passing the census night in Irish ports had been counted 
as abroad, so their crews are included in the return furnished by the Registrar-General of Shipping and Sea- 
men, and care was taken to exclude from the corresponding return of deaths on board ship or abroad all liable 
to registration in this country, so it is believed that the totals as defined above are complete and free from 
overlapping. A further account of the procedure followed will be found in the report cited, by which it has 
been governed, and the details of its application may be followed in the tabular statement on page 128. 

But while the difficulties peculiar to the merchant seaman have been surmounted, it is hoped successfully, 
in the manner described, it does not follow that the results obtained are necessarily a correct measure of his 
mortality. The possibility of error due to want of correspondence between census and registration data (page 
vi) is of special importance in the case of seamen because change of occupation is specially frequent in their 
case. If the numbers of seamen on page 128 are compared with those of the total occupied and retired on 
page 2 it is seen that those for seamen are proportionately in large excess at 20-35, and in corresponding and 
increasing defect at 35-65. This no doubt means that large numbers of seamen leave the sea while still of 
working age and take up some shore occupation. This fact of itself should not necessarily affect the mortality 
returns. But if disease incurred at sea were a frequent cause of the change of occupation the seaman’s 
mortality would be understated in that the deaths of such men, occurring after the change of occupation, 
would be debited to the land occupation while belonging by causal origin to the sea. There is no evidence 
in favour of this hypothesis, though it has to be considered as a possibility in the case of an occupation so 
frequently changed. But there is ample explanation, in the desire of the natural man for more settled con- 
ditions of life as age advances and the lure of adventure and discovery diminishes, for the abandonment of 
the sea in middle age apart altogether from considerations of health. On the other hand there is a picturesque 
and. dramatic appeal in the calling of the mariner which may lead to its record in death certification in some 
cases even after a shore occupation has taken its place. If this does in fact occur it must lead to overstate- 
ment of the mortality of seamen. But this possibility involves a question as to the psychology of death 
registrars and their informants on which the returns afford no guidance. It can only be said here that the 
special frequency of change of the seaman’s occupation affords special opportunity for discrepancy between. 
census and registration data, but that there are ample reasons for the frequency of change apart from con- 
siderations of health which would prejudice the mortality records. 

The procedure becomes a little involved in dealing with the deaths of Lascars. The object in view, in 
accordance with the recommendation of the committee, is exclusion.of Lascars from the records both of 
population and deaths. The numbers enumerated in the British census are negligible, and Lascars have 
been excluded from the return of seamen abroad or at sea on census date, so they may be regarded as excluded 
from the population dealt with. Similarly, their deaths have been excluded from the return of those occurring 
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abroad or at sea. But when this has been done 172 deaths of Lascars, 19 from violence and 153 from disease, 
remain included in the numbers registered in this country, as inferred from the fact that they occurred on 
vessels in rivers or harbours of the United Kingdom (information supplied by the Board of Trade). These 
deaths are, therefore, deducted as the final step in arriving at the numbers taken into account, so far as total 
deaths and deaths from violence are concerned. But as the numbers of registered Lascar deaths from 
respiratory tuberculosis and cancer are unknown, it has been impossible to apply the correction to the figures 
for these diseases. This, however, is of the less importance as the deaths recorded from all causes other than 
violence are merely the numbers registered in Great Britain. 

The reason for quoting the numbers of deaths in the British registers ascribed to respiratory tuberculosis 
and cancer, but not to other diseases, is that it may be assumed that men approaching death from chronic 
and disabling diseases, such as these, seldom go to sea, but if British, die in this country, so that the deaths 
registered should not fall far short of the complete facts. This surmise is supported by the fact that according 
to the Board of Trade Returns of Shipping Casualties to and Deaths on British vessels for 1921-23, 1,284 deaths 
of men (of all ages), other than Lascars, from disease (of which 172 were registrable in this country) included 
only 90 from phthisis and 14 from cancer, these numbers forming 7 per cent. of the registered figures for 
phthisis on page 128, and 3 per cent. of those for cancer. Accepting, then, the mortality registered from these 
causes as reasonably complete, we may compare the seamen’s (.M.F.s from all causes, phthisis, cancer, and 
violence, with those for land occupations. They are as follows :—All causes, 1,768 ; phthisis, 221-5; cancer, 
146-7; and violence, 389-7, corresponding ratios being 1,768, 1,355, 1,148, and 5,295. The rate for all causes 
is higher than that of 171 out of the 178 occupations in Table F, that from phthisis than 131, that from cancer 
than 117, but that for violence is quite beyond the range of land experience. The highest combined suicide 
and accident C.M.F. in Table C is that for conveyors of material to the coal shaft, 236-3, or about 39 per 
cent. less than that for seamen. 

Of the four C.M.F.s quoted those for all causes and for violence are complete, but that for phthisis is 
subject to increase by less than 7 and that for cancer by less than 3 per cent. to allow for deaths at sea and 
abroad. The totals quoted above for these deaths, 90 and 14 respectively, would increase the rates to the 
extent stated, but of these totals some did not occur at ages 90-65, and others, occurring on vessels in British 
waters, are included amongst the registered deaths. In addition, some few deaths of Lascars from these 
causes (see above) have also to be allowed for. 

The available data permit the seamen’s 0.M.F. from all forms of disease to be stated at 1,378, comparing 
with 926 for all occupied and retired males, so that the seaman’s mortality from disease exceeds the average 
by 48-8 per cent. (but see page 126), and his mortality from violence by 430 per cent. On the one hand, 
mortality is swollen by many exotic diseases, representing a risk to which the home population is not exposed, 
and on the other hand the traditional dangers of the sea, though greatly mitigated, evidently retain con- 
siderable importance. Whereas the coal miner or railway shunter is exposed to special risk of fatal accident 
fora limited number of hours only, for, generally, six or less days a week, the seaman on voyage is at 
special risk for 24 hours daily seven days a week. He is exposed, in fact, not only to the special risks 
associated with the discharge of his hazardous duties—explosion, fall, loss overboard, etc.—which may be 
compared with the risk of the miner or the shunter, but in addition to the special risk involved by residence 
on shipboard, to which the conditions of dangerous occupations on land afford no parallel. 
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: = 55 and 
years 20- | 25- | 35 | 45-— ET 
POPULATION :— 
Enumerated in— . 
England and Wales (including retired) _ .... ....| 110,783 20,448 36,205 25,963 17,904 10,263 
Scotland* : ed cite vac peAe dO 3,183 5,571 4,241 3,095 1,689 
Isle of Man and Channel Islands ae i =e 1,104 157 340 263 194 150 
Retired (Scotland and Islands)} — .... a $n! 475 14 44 66 102 249 
Total enumerated at 1921 Census — en} 130,141 23,802 42,160 30,533 21,295 12,351 
At Sea or Abroad on Census Day (excluding Lascars) ; 
figures furnished by the Registrar-General of 
Shipping and Seamen... ..| 77,202 17,716 29,756 17,962 9,211 2,557 
Total Seamen (excluding ‘Lascars) af) .| 207,343 41,518 71,916 48,495 30,506 14,908 
Deduct Foreign Seamen enumerated in Foreign 
Vessels in British Portst{ ees at eae ab 8,037 1,844 3,098 1,870 959 266 
Nett Total of Seamen .... Se 22 ....| 199,306 39,674 68,818 46,625 29,547 14,642 
DratHs— 
Registered in— ; 
England and Wales _.... ae = axe sl 4,905 455 1,037 1,009 1,112 1,292 
Scotland* = ae oe 794. 67 182 155 175 215 
Isle of Man and Channel Islands... ee, bf 67 2 8 13 15 29 
At Sea and Abroad (excluding Lascars) ; furnished 
by the Registrar-General of Shipping and Seamen 2,322 346 689 570 481 236 
Deaths from :— 
Respiratory Tuberculosis|| _ .... es! Bete ats 1,247 201 498 325 158 65 
Cancer| SERN pe eee 509 6 25 57 168 253 
Violence (Accident, Suicide, Homicide) ne or 2,022 334 631 477 370 210 
Other Causes .... ef x, a = se 4,310 329 762 888 1,087 1,244 
All Causes i 8,088 870 1,916 1,747 1,783 1,772 
Deduct deaths of Lascars (registered) in rivers or 
harbours of Great Britain (furnished by the 
Registrar-General of Shipping and Seamen) from— 
Violence (Accident, Suicide, Homicide) .... — 17 6 9 if if = 
Other Causes ue a Bs aoe oe 147 36 60 30 13 8 
Netr Deatus rFROM— 
Respiratory Tuberculosis] a Leh meas sed 1,247 201 498 325 158 65 
Cancer|] _ .... Sn ds. 509 6 25 57 168 253 
Violence (Accident, Suicide, Homicide) oe poet 2,005 328 622 476 369 210 
Other Causes — — des Ske <2 eid 4,163 293 702 858 1,074 1,236 
All Causes : am ee 7,924 828 1,847 1,716 1,769 1,764 
YEARS OF Lire (nett Total of Seamen x 3) seen ....| 597,918 119,022 206,454 139,875 88,641 43,926 
Deratu-RatTE PER 100,000— - 
Respiratory Tuberculosis]| =: = int 618 — 169 241 232 178 148 
Cancer|| _.... ner oa = 5 12 41 190 576 
Violence (Accident, Suicide, Homicide) ee soc — 276 301 340 416 478 
Other Causes _.... AS =. a Yes nee — 246 340 _ 613 1,212 2,814 
All Causes — 696 895 1,227 1,996 4,016 
Ratio of Mortality to that of All Occupied and Retired 
Civilian Males taken as 100 _.... , ed — 198 224 192 173 156 
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Standardized Mortality (C.M.F.) at ages 20-65 from :— 
All Causes, 1,768 ; Respiratory Tuberculosis, 221-5; Cancer, 146-7; Violence, 389-7. 


Ratio of Standardized Mortality to that of All Occupied and Retired Civilian Males taken as 1,000 in each case :— 
All Causes, 1,768 ; Respiratory Tuberculosis, 1,355; Cancer, 1,143; Violence, 5,295. 





* Includes the figures for Bargemen and Boatmen (code no. 738), but excludes those for Pursers, Stewards, &c. (code 
no. 737). The deaths relate to the years 1920-22. 

{ The number of Retired Seamen for Scotland and the Islands in the British Seas was known but not their ages. They | 
have been distributed in accordance with the age constitution of the retired seamen in England and Wales. 

} The number of these men was furnished by the Registrar-General of Shipping and Seamen. Their ages were not 
known and they have been distributed in accordance with the age constitution of Seamen enumerated at Sea or Abroad. 

|| Deaths registered in Great Britain and the Isle of Man and Channel Islands. 
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APPENDIX D. 


STANDARDIZED Morrauity (C.M.F.) of Males, aged 20-65 years, from Cancer of the 
Tongue, (sophagus, and Stomach, and ratio to that of all Occupied and Retired 
Civilian Males taken as 1,000—1921-23, 




















57 | Wool and worsted spinners and piecers 


Group ’ : a 
No. Occupation. 3 :g 3 
S| ed| a 
g 3} 2 
Ss} 3 $ 
e |8 a 
All Occupied and Retired Civilian Males 7°B | 2987 deaoee 
Social Class I.—Upper and Middle .,.. = ae fs. &: ae Ree «| 3°6| 7-4) 17-6 
Social Class IIl.—Intermediate ats oes oe one es va 7 «| 5°5 | 8-8 | 24-2 
Social Class III.—Skilled Workers ... ees ak ae He ae 3a s.{ 7+L | 10-1 | 29-4 
Social Class IV.—Intermediate a ee oe ne oes aoe a cof 2h} 8°54 Sl? 
Social Class V.—Unskilled Workers... So eis ae ois Bic coe ...| 12-4 | 12-6 | 38-2 
EEE es | | ee 
1 | Farmers and their relatives ... oe eee eas ee ee * : .| 2-4] 3-2 | 26-4 
2 | Gardeners and their labourers : : ; wee see] © O29 19 (Stenh Qo 
3 | Farm bailiffs and foremen ay Le e sof 12 | 2°71 19-3 
4 | Woodmen and labourers in woods and forests == 2-4 | 31-2 
5 | Agricultural labourers (including shepherds) 2-9} 5:3 | 24-7 
6 | Coal mine—subordinate superintending staff 0:7 | 4-2] 31-5 
7 | Coal mine—hewers and getters ek gy 4-7 | 3-6 | 34-9 
8 °| Coal mine—persons conveying material to the shaft 6-7] 4:0} 29-3 
9 | Coal mine—persons making and repairing roads ... 7-4 | 4:3 | 42-4 
10 | Coal mine—other workers below ground G7) 4-4 ae 
11 | Coal mine—workers above ground, not superintending staff | 5:9] 2-1] 31-8 
12 | Iron ore mine—underground workers, not superintending staff | 3:9} 3-8) 29-9 
13 | Tin and copper miners—not superintending staff son aa | — —~ jecoso 
134 | Tin and copper mine—underground workers, not superintending staff == meee ice 
14 | Stone miners and quarriers . ane bee 8-7] 1-6 | 24-9 
15 | Slate miners and quarriers ae — — | 41-4 
16 | Cement workers, lime burners, ete. ... ane os at See a 3h Be | 5:9] 5°41 26-4 
17 | Brick and plain tile makers, etc. ; furnace, etc., pot makers... te. vey ee | 11-6] 5-2 | 33-9 
18 | Potters’ mill workers; slip makers; potters = Ase ost ot Ae ve) 19°30) i= leas 
19 | Pottery dippers, glazers, painters, decorators Ree as ate acs sae a ...| 13°7 | 18-7 | 46-2 
20 Earthenware, china, ete., kiln and oven men Kee ie ces Ass tes ee | 21-5 | 21-5 | 34-7 
21 Brick, tile, etc., kiln and oven men A De ae oe a sa =a -| 6°8 | 15-7 | 14-7 
22 | Other persons engaged in the manufacture of bricks, tiles and pottery ve an | 14:6] 7-3 | 42-3 
23 | Skilled glasshouse workers a Hb: a tae << oe aoe #. -:| 8-5 | 8-5 | 24-2 
234 | Glass blowers and finishers, not machine hands ... sis a eae BS Lan ...| 16-2 | 16°2 | 14-7 
24 | Other skilled glass workers ... 5:2 | 18-6 | 40-5 
25 | Chemical workers ce a 7-9 | 13-2 | 31-9 
26 Makers of paint, oil, soap, grease, ete. hes sae wae ae 7-3 | 18-2 | 31-3 
27 ‘| Persons engaged in the smelting, rolling and converting of iron and steel 14-6 | 17-5 | 30-8 
274 | Puddlers Eos aay he 25-1 | 30-4 | 30-4 
28 | Metal moulders es ee 10-6 | 11-6 | 31-6 
29 | Iron foundry furnacemen and labourers 11-9} 6:0 | 31-2 
30 | Brass foundry furnacemen and labourers ... _- 9-3 | 18-5 
31 | Smiths and skilled forge workers es 8-8 | 12-7 | 33-5 
32 | Machine tool workers and metal spinners .. 9-0 | “Galeat=b 
33 Fitters, tool setters, millwrights, and similar occupations 5-4 9-6 | 25-3 
34 | Boiler makers and platers, and their labourers 11-3 | 14:0 | 25-3 
35 | Brass finishers and turners ... ok fs ae ees ou aes oe sa --.| 4:0} 11-7 | 54-0 
36 | Coppersmiths 26 6 Be ae he on os a, wae oD oe —= | 22°65 f 11-2 
37 | Cutlers ... Ses ae 8-6 | 28-9 | 18-2 
38 | Filecutters ... ie & ie one ee “ee se ae? =P AP eof a, | 192 
39 | Gas fitters and pipe fitters | 5:8 | 17-4) 36-7 
40 | Metal grinders : E.. .| 21-8 | 19-5 | 44-8 
404 | Grinders in the cutlery trade ¥ a | 34:8 | — | 49.1 
41 | Metal glazers, polishers, buffers and moppers 7-7 | 15-4 | 57-9 
42 | Plumbers “ as a 10-8 | 10-6 | 15-4 
43 | Rivetters and their labourers af 4:5 | 12-9 | 29-1 
44 | Tinsmiths and sheet metal workers 4-6 | 10-2 | 31:8 
45 Gold, silver, and white metal smiths 9-3 | 16-9 | 29-9 
46 | Electrical engineers, fitters and wiremen 5-5 | 21-9 | 25-3 
47 | Makers of watches, clocks, scientific and electrical instruments a a ee Soo [eae | 14:1 | 24:7 
48 | Skilled lime and tanyard workers, curriers and leather dressers ee Bi as wo] 11-6 | 161 | 34-6 
49 | Skilled leather goods makers... : 3-3 | 17-0 | 18:5 
50 | Wool sorters Med 2 33 sa Be cs ae ee ae P ee| sc | 1953) 16se 
51 | Cotton blow room operatives—skilled ne fs ae ee — ie a oa 12-1) —=S eGer 
52 | Rag grinders; wool willowers, etc. ... % ia aa o “ee OS +A «| 6:8} — 1 68"1 
53 | Cotton card and frame (not spinning frame) tenters na Sais bee ey, aes — 9-4 | 19-0 
54 | Wool, worsted card, comb, or frame (not spinning frame) tenters re oes ha «| 3°6 | 20-3 | 30-6 
55 | Cotton strippers and grinders and card-room jobbers — | 19-1 6-8 
56 | Cotton spinners and piecers ... Pe a: 54+ 9-4 | 47-8 
ton Dyes: ones, Sf went eee ey a rr 
58 | Cotton—doublers, winders, warpers, beamers, etc. ose see > endl Lass 2 uand qe Se Da OeD EO <9 
59 | Wool and worsted—doublers, winders, warpers, beamers, ete, .. — er 7:8 
60 | Cotton weavers a = m4 ose 6-3 | 7-21 35-6 
61 Woollen and worsted weavers 3-0! 3-0} 30-2 
62 | Weavers of other textiles oe ie —_ ape ee 
63 | Hosiery frame tenters and machine knitters 4°8 | 14-8 | 52-5 
64 | Dye mixers and dyers soo st a tee. ae ee oe 8-6 | Aen 
65 | Scourers (woollen, worsted and hosiery); calenderers and finishers... 06s Mee | 11-2] 7-5 | 48-6 
66 | Cutters of textile goods and clothing (not machine cutters) Bad 18:2} 9-1 
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C.MLF Ratio. 
Group . : ; 
No. Occupation. ag 3g | at gs 
“s |8 ae 
Tailors ; tailors’ pressers and machinists .. ‘as see ove : soe * 3-1 | 8-5 | 24:0] 413 | 
Hat formers, plankers, stiffeners... AS es ide : “ , 6°8 | 14-1 | 48-8 | 907 
Boot and shoe makers and repairers (not factory hands) 3 o 7-1] 9:2 | 25-9] 947 
Boot and shoe clickers and cutters ... os oa es 3-5 | 3-5 | 32-1) 467 
Skilled boot and shoe operatives—not clickers or “cutters és 3°9| 6-1 | 34-5 | 507 
Grain millers ... ae ie a aS Ze te Ls 3°56] 3-5 | 22-6) 467 
Bakers and pastrycooks ae ai he aoe ee aes oe oe Ne ..| 74] 12-7] 28-8] 987 
Brewers of ale, stout, and porter... ay i ry Sec a ae oe «| 24°71} 37-9 | — |3,293 
Cellarmen we ate oe ‘ i i ae 6-1 | 44-4 | 26-1 813 
Tobacco factory operatives ... ; ap => 8-6 | 35-0} — 
Foremen and overlookers (wood working) .. 3-0] 3-1 | 52-9} 400 
Cabinet makers te oe 8-4 | 15-0 | 39-6 | 1,120 
Carpenters, coachbuilders, pattern makers and similar occupations oa an ne Sal ea) LEG | -2irp ae cosT 
French polishers ne ae oa 7K eee a: hea :..| 11-6 | 30-7 | 36°5 | 1,547 
Sawyers, wood turners and machinists a ah Ae 5-6 5:41 36-6 | 747 
Upholsterers, coach trimmers, and gosae makers “A 4 5:3 | 23-3 | 30°9 707 2 
Paper mill workers ty ee: ra eee Set 6:8 | 7-1] 30-9] 907 2 
Hand compositors z ee a a 5-1 | 11-4] 19-2 680 5 
Machine compositors ... $ + = 11-9 — — 7 
Photographers es a. Sct as % — | 10-9} 20-0} — 4 | 
Printing machine minders and assistants ; machine rulers a es see Be Sel Seo Ta 2820) | EIST 
Bookbinders and pattern card makers ——aa 30°D | 4057 — 
Employers and managersin the building, contracting and decorating trailee's “clerks of works 5-0 8-0 | 30°6 667 
Foremen and gangers (building and contracting) .. x3 ae oA ree aa eal begat So. e2GR 7 a 160 
Bricklayers... bh $a bes ae: =e Ae wa = ax aS ...| 10-2 | 12-9 | 27-4 | 1,360 
Plasterers See eae ona ~s3 esi ee ane ne as oe 305 ...| 13-7 | 10-7 | 54-2 | 1,827 
Slaters and tilers ae * ae ae S46 > As FRC ace .-.| 17-9 | 12-4 | 23-5 | 2,387 
Masons ; stone cutters and dressers : i: Ae af oe cars A .-| 7:6] 8-4] 44-0 | 1,013 
Slate masons and slate workers cat rer ae See eae oA wes ans PA a 16:2) 42-1 
Platelayers ... aoe 5°8 1:5 | 28:4 | 773 
Contractors’ labourers; navvies He see =H Pi: aa i as aa GeO" 9:5) 2907 920 
Painters and decorators “ce Aor es aes “on Ae Nas Sof ott veo] 920) 13-7%-) 29°2 | 1,200 
Building trade labourers aes ae. ie we ace as aa 4a ...| 10°6 | 11:2 | 36-7 | 1,413 
Rubber workers a ue me Pe nee im eu a isa 3a ...| 25°4 | 25-0 | 36-7 |3,387 
Drafters and brush makers ... aes on ee os i of ey. He sos| LO2dM) 15-5 35-7 (15347 
Shipwrights... oem vs Se nee a sai ae see ais vas | G2) 5°71 °38°5 | 827 
Shipyard labourers, ete. aah Ae By. oe ws ne exe = fo t| Issam) S240 |ib3des | L773 
Gas stokers... A 6°8 4-5 | 29°6 907 
Railway officials, station masters, ete. ‘ Rs 7:0 | 6:0} 17-6 | 933 
Locomotive engine drivers, firemen, cleaners 4 7:4 6:0 | 24-6 987 
Railway guards pA eee ‘ is 5:3 6-6 | 20-0 707 
Railway signalmen cs : 3°5 3-5 |. 23-2 467 
Shunters, pointsmen and level. “crossing men Voom T-d \isa°l |= oes 
Railway porters and lampmen wee 10-0 | 13-6 | 37-5 | 1,333 
Livery stable and moter-garage proprietors ‘and managers ; ; haulage contractors 3°8 | 8:5] 15-9) 507 
Drivers of horse-drawn vehicles 15:7 | 19-6 | 42-0 | 2,093 
Drivers of motor vehicles and steam wagons 6-9 | 12-8 | 28-0 | 920 
Tram drivers ., B= | 5-1} 16:2) 680 
Omnibus and tram conductors 28-3 | 7:3 33-0 | 3,773 
Grooms and horse keepers ... a 12-0 | 14-2 | 26-7 | 1,600 
Bargemen and boatmen =e fire Ba AE: re ae Aa sat ..-| 6:0] 11-8 | 40-6 | 800 
Stevedores... a? 4 we aA nee 7 oe A ...| 22-4 | 28-6 | 33-3 | 2,987 
Coal-boat loaders and dischargers axe ats, cad owe es Aas on hes ...) 24:2 | 19-5 | 12-8 | 3,227 
Other dock labourers .. we e As oe 33 eee ...| 20°3 | 12-2 | 46-1 | 2,707 
Messengers, hall porters, lift ‘attendants, ete, wes io a so aoe ae | 4:4] 20-4 | 28-0 | 587 
Porters .. ee ast Bs ise “oof 1926 | 22-7 | 42-6 | 2,613 
Proprietors and managers of ‘wholesale or retail dealing businesses 5:5 | 7:9) 25-6| 733 
123a | Proprietors and managers of businesses for the sale of fish, meat, greengrocery and milk 7-8 | 12-7 | 29-9 | 1,040 
1238 | Proprietors and managers of businesses for the sale of grocery and provisions 4-3| 7-8 | 25-0 | 573 
123c | Proprietors and managers of businesses for the sale of textiles and clothing ... 4-2 | 5-7 | 22-1] 560 
Salesmen and shop assistants : 6-3 | 12-2 | 26-7| 840 
1244 | Salesmen and shop assistantsin businesses for the sale of fish, ‘meat, greengrocery and milk| 9-3 | 13-9 | 39-2 1,240 
124n | Salesmen and shop assistants in businesses for the sale of grocery and provisions 5-4 | 15-9 | 22-9) 720 
124c¢ | Salesmen and shop assistants in businesses for the sale of textiles and clothing 15-1 6-6 | 34-0 | 2,013 
Commercial travellers... ane ek 7-6 | 20-3 | 24-7 {1,013 
Canvassers, roundsmen and van salesmen ... 1:9] 18-4 | 26-0 | 253 
Costermongers, hawkers and street sellers .., = 14-4 | 10-4 | 38-8 | 1,920 
Bank officials .. mee oe 5 ee | CaS 4-4.) 11-3) — 
Insurance officials 4 ‘ 1:4; — | 28-4 187 
Insurance agents and can vassers a 4-2} 7-0] 29-9] 560 
Auctioneers, appraisers, valuers 7-2] 10-7} 19-2] 960 
Civil service officials and clerks 4-8 | 8-1] 17-1] 640 
Local authority officials and clerks ... 6-7 | 5:2 | 18-8] 893 
Clergymen (Anglican Church) 14] 1-7| 17-4] 187 
Roman Catholic priests ; monks a: 11-1 9°3 -- 
Ministers cf other religious bodies . A - = 23 || bae8) fea 
Barristers asic ARS =i oe eas 6-2); — — 827 
Solicitors ©... ; : 1-9 | 13-4 | 15-6 | 253 
Registered medical practitioners Fs 5-3 | 10-6 | 12-1} 707 
Dentists sm =e ar ‘ : “ct 6-6] 4-6 | 19-0} 747 
Teachers (not music teachers) Rae =e .| 4:0] 4-7] 18-1) |} 533 
Music teachers on eae : re plea 204 | 9 Ai he 
Civil engineers and surveyors nee ro aes Sc ne a ‘ . ss Ts\Btt Usdin te eee 
Architects a “a ses a we ao =o awe : ak 3 11-3 | 10-1 | 14-1 | 1,507 
Authors, editors, journalists ... 2 fs re a ssp ices Micint an vee Ono 14-4 | 149) 1278 
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146.5) Artists pee ote ang Mea evan @buaNs cn a 0 Fceapanmmnes, Aree ee es ee eS 
147 | Proprietors and managers of theatres, entertainments, sports ... 0... see see ne 
148.2) ACtors oie, ihrer. sh ae) eae Peed) mes 97. ea Mere eh eee nS Pa Taegan 
149 | Musicians is See 8 Ame ae Rca a, Cuceern ane es 

150 | Domesticservants (indoor) ... ... he Gos da oy ne Aes ae 


151 | Gamekeepers ... ons ri Bee tas Se en i Pe EE 
152. | Inn, hotel—keepers, publicans .... 9... ... oc aaa 
153 | Barmen a * wa ee ae oe er eas Seg ane d 
154 | Waiters us a3 m8 ee, ero are city, cette ee eag irae ; 
155 Laundry workers a cee aera oe Boer (Codie eeDAe = (Oc eee Uae) 
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' +156 | Hairdressers, ete. |... ven an Mee mn Te Ch) maa ed ihe Rae ts 
157 | Chimney sweeps — ae Me “4 es cons) | Eee Ulcek WP ingeetie 
158 | Clerks (not civil service or local authority); typists eee Xo > eee co 
1584 | Bank and insurance clerks ... Beth on oA Se ones aaa ae ve 

1588 | Railway clerks cos RE fn BRD ae sont es p00 oe 


159 | Draughtsmen .., in ses e ray nee a. 


160 | Warehousemen dis nae se eee as an ae fs, a 
1604 | Warehousemen—textiles and clothing _..,. “es ste ee eee hoe al | Sos Bc 


Mace Shaw 


1608 | Warehousemen—cereals, provisions and dry goods ss wgg Sieh ext ee eel 
161 | Storekeepers ... ee see ose eal eee on 
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162 | Packers ie 535 ao eee see oo Jay. ite nae ie 
163 | Stationary engine and crane drivers ore 85 ae se a, 
164 | Generaland undefined labourers ...  ... cool. op oer & 


oe 


sre end 


“~ : L * - 


-\e sa 





. Paited under the authority of His hasmere's SraTionsny f FICK ete 
_/ By Harrison and Sons, Ltd., 44-47, St. Martin’s See WO ceo a 
— (84/3490)q We, .27870—1368/1962 1750 1/28 H&SLtd. Gp.34. 2 
>" 4 2 P = J Pies * i saw . ns a” > 


. i 
Ne 

a 
is 
ee 
+ 








